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EDITORIAL NOTES 


FACTORY LIGHTING 


{r will be recalled that at the latter end of 1938 the Home 
Office published the Fourth Report of the Departmental Com- 
mittee on Lighting in Factories. That important document— 
which at the time we suggested should act as a spur to Gas 
Industry activities in the lighting field—recommended that 
over the interior working areas of any factory the illumination 
at floor level at which work was carried on should not fall 
below 1.0 foot-candle. Over parts other than working areas, 
over which people were liable to pass, the illumination at floor 
level should not fall below 0.5 foot-candle. Over open yards, 
roadways, and the like, the illumination should not fall below 
0.5 foot-candle. The Ministry of Labour and National Service 
has now issued the Fifth Report of the Departmental Com- 
mittee, whose findings and recommendations relate, of course, 
to wartime conditions. An abstract from this report will be 
found on a later page of our issue to-day, and it is obviously 
important that gas undertakings should make themselves 
thoroughly acquainted with the contents of the report and 
scientifically put into effect, by lending their full aid to indus- 
trialists, the new recommendations set out. In regard to the 
lighting load generally the present position in the Gas Industry 
is very much different from what obtained only a few years 
ago, and the manufacturers of gas lighting equipment have 
done a great deal to bring about this change. They have been 
largely responsible for the ‘strides which have been made in 
the development of equipment to fulfil all modern factory 
requirements; and all gas undertakings, large and smali alike, 
have this new equipment at their disposal. Moreover, the 
leading manufacturers have built up research organizations 
and technical departments, and gas undertakings which may 
feel the need of technical advice can find security in the fact 
that technicians are available who are fully capable of giving 
valuable assistance. The previous report pointed out to 
industrialists that information regarding the application of gas 
lighting could be obtained from the Jcint Lighting Committee 
of The Institution of Gas Engineers and the Lighting Section of 
the Society of British Gas Industries; the present one suggests 
to industrialists that they should seek the advice of gas under- 
takings in planning installations. We know that the Gas 
Industry will do its best to collaborate with industrialists in 
meeting wartime lighting needs, and will do so knowing that 
the service it can offer is able to satisfy the most exacting 
demands. 

Under wartime conditions work has to be done at higher 
pressure than in peacetime, and much greater strain is imposed 
on the worker. Also, due to the prevalence of night work 
and overtime, the time spent under artificial light is far longer. 
The report mentions, for example, that a working day of 8 a.m. 
to 5.30 p.m. connoted the use of artificial light for about 
10-159 of the yearly hours of employment; at present it is 
often 50% to 100°. In view of these factors the Depart- 
mental Committee came to the conclusion that in factories 
generally a minimum (our italics) of 6 foot-candles at 3 ft. 
above floor level should be attained, without prejudice to any 
additional illumination required by the nature of the work. 
This, it will be noted, compares with the previous recom- 
mendation of a minimum. of 1.0 foot-candle. In regard to 
interior parts over which persons employed are liable to pass. 


the illumination recommended is, as before, 0.5 foot-candle. 
Obviously the previous recommendation specifying a minimum 
illumination of 0.1 foot-candle over open yards and other 
exterior parts of factories is no longer applicable owing to the 
Lighting (Restriction) Order; but we are glad to note the 
Committee’s conviction, expressed in the report, that much aid 
to movement can be afforded by the provision of the per- 
missible minimum street lighting standard of 0.0002 foot- 
candle—the “ starlight ” lighting of which we have had a good 
deal to say in these columns. This statement in the report 
should give added weight to our contention in the “ JOURNAL ” 
of July 24 that those lighting authorities which have not 
already done so should take steps without delay to arrange for 
this order of wartime lighting in the interests of safety, com- 
fort, and security. In respect of factories engaged on work 
of vital national importance higher standards may be 
authorized by the Chief Officer of Police. With regard to 
glare, which is still prevalent in many factories, the recom- 
mendations contained in the previous report hold good and 
are repeated in the Fifth Report. The recommendations 
necessarily involve technical consideration: and the conclusion 
reached by the Committee is that “it is of little use to tinker 
with an out-of-date installation, and that the best and easiest 
course is to make a good job of it and replace it by a modern 
equipment.” 

If the best results are to be obtained expert advice and 
supervision will be required in most factories. The Gas 
Industry—in which we include, of course, the manufacturers 
of gas lighting equipment—can give this advice and is, as we 
have said, all out to help in this direction (as in other direc- 
tions) of the war effort; and we feel sure that it will get busy in 
assisting to translate the recommendations of the Departmental! 
Committee on Lighting in Factories into practical effect. 
There is just one other note we would add in concluding our 
reference to the Committee’s report, and that is that gas light- 
ing can contribute to a marked degree to the warming of 
factories and workshops in accordance with the latest 
Factories Act. With a minimum illumination of 6 foot-candles 
as recommended in the report a contribution of 30°. to the 
heating requirements of a factory can accompany the instai- 
lation of gas lighting, and the heat can be regarded as being 
supplied without cost. 


TRAINING 


WE have said that the Gas Industry has the equipment, and 
its technical service and that of the manufacturers, at disposal. 
Whether the fullest possible use has been made of these, or 
is even being made of them to-day, is perhaps open ic question. 
The new report to which we have referred should, however, 
provide an opportunity for bringing general action to bear 
on offering without undue difficulty the improved lighting 
standards recommended. These standards, once attained, are 
not likely to be abandoned when peace conditions return 
once again. And this brings us to the point that main- 
tenance throughout the years of a higher level of illumination 
applied in a more scientific manner, increasing efficiency and 
ensuring great comfort, demands training in the present of 
those who task will be to continue the good work. 

Study will have been made of the Report of the Board of 
Examiners under the Institution Education Scheme which we 
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published in full in the “ JouRNAL ™ last week. Among other 
subjects referred to in that report was the question of lighting. 
Regarding the examination for the Certificate in Gas Supply— 
and we have queried before the precise value of this examina- 
tion—only eight candidates entered, and, commented the 
Examiners : “It is evident that the study of lighting has been 
badly neglected; no answers were received to the question 
on factory lighting, and only two answers, both of which were 
poor, to the other question of lighting.” Again, of the 33 
candidates who presented themselves for examination for 
Higher Grade Gas Engineering Supply (compared, by the 
way, with 98 in 1939) only nine attempted one of the two 
questions on lighting, and only seven attempted the other. 
Only three answers to the first question were good, indicating 
that candidates were competent to plan a factory lighting 
installation, and in general, in the words of the Examiners, 
“it is evident that the study of lighting is not receiving 
adequate attention.” Considering the possibilities of gas for 
outside lighting in normal times—it may well be recalled 
that the load for 1938 was nearly 15,000 million cu.ft——this 
lack of attention being paid to encourage students to devote 
time to the subject of lighting is, to say the least, unfortunate. 
The same applies to the illumination of interior premises such 
as factories, for which purpose, as we have said, gas lighting 
has advantages peculiarly its own. The whole matter does, 
to our mind, call for a greater show of enthusiasm and more 
effective action. 

We appreciate, of course, the disturbance and interruption 
in training work following inevitably the outbreak of war. 
Allowing for this, however, taking the Examiners’ Report as 
a whole we cannot regard it without some disappointment. 
It is disappointing to note the small degree of interest and 
knowledge displayed in gas lighting, and it is surprising to 
see how few were the students who tackled questions such 
as those on the control of calorific value of coal gas in relation 
to combustion characteristics of gas (this question was 
answered badly); on refractory materials ; on tar distillation ; 
on combustion generally ; on the industrial use of gas. In 
point of fact, in regard to the last-named subject, not one 
of the internal candidates who entered for the examination 
in the Ordinary Grade of Gas Engineering (Supply) attempted 
the question set in the paper. In wartime one cannot expect 
anything but a diminution in the number of examination 
candidates owing to men being called up for service with the 
Armed Forces and the Crown: but one ought to be able to 
expect a greater show of interest in the few subjects which 
we have just mentioned, and a reasonable standard of quality 
in the replies. 


TIMBER CONTROL 


TIMBER is not of major importance from the Gas Industry's 
point of view, compared with steel and cast iron. On the 
other hand, it is, of course, a necessary material, and it is good 
to have the assurance that the Industry can anticipate an 
adequate supply. We have followed the question with 
pertinacity, and we are glad now to give the latest news—open, 
of course, to revision—on the subject. 

Timber control, in fact, is simple enough. Its application is 
as follows: For some considerable time timber has been 
rationed to Government Departments by the granting of 
allocations by a Priority Sub-Committee and each Depart- 
ment is then in a position to arrange its own priority. These 
Departments. in addition to their own direct contracts, also 
sponsor certain vital industries and, as in the case of steel and 
cast iron, the Gas Industry's interests are looked after by the 
Director of Gas Administration at Chapter Street, London, 
S.W.1. Timber required for essential repairs and mainten- 
ance can be obtained without licence. In the case of wood 
required for new construction, the correct procedure for 
obtaining supplies is for application to be made to the Depart- 
ment for a certificate to purchase. The application form, 
which should be submitted by the gas undertaking requiring 
the wood, must indicate the quantity required and the purpose 
for which it is to be used. When the certificate has been com- 
pleted by the Department it should be taken, together with a 
licence application form, to the area officer concerned, who 
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will, if satisfied that the timber is to be used economically, issue 
the necessary licence. Elsewhere in this issue we give the 
latest revised list of Timber Control Area Officers to whom 
such applications should be sent after the Director of Gas 
Administration has issued his certificate to purchase. 


STORAGE OF COAL 


THE Select Committee on National Expenditure has published 
its Ninth Report (Cmd. 149; H.M. Stationery Office, price Id.), 
It is concerned with the supply of coal and electricity, but is 
obviously of interest to the Gas Industry. The Committee 
urges that all users of coal who can do so should lay in a 
store during the summer, and that where necessary small 
merchants should be compelled to adopt co-operative schemes 
of storage and distribution. A measure which, it is stated, 
should be determined immediately, is storage at different points 
along the railway system sufficient to provide for a large pro- 
portion of any shortage that may occur next winter. Public 
utility undertakings who have no storage close at hand should 
be induced to purchase on a co-operative reserve and storage 
basis. In regard to electric power stations, it is suggested that 
the Ministry of Transport, on the advice of the Central Elec- 
tricity Board, should have full authority, where storage is 
inadequate, to instruct electricity undertakings as to the ton- 
nage of coal reserves, and “for recalcitrants compulsion 
should be speedily applied ”; while if it should again become 
necessary to ration coal, gas, or electricity, before any scheme 
for rationing electricity is introduced there should be full 
consultation with the Central Electricity Board through the 
Ministry of Transport. Again, the siting of new munition 
factories and the supply of power to Government concerns 
should not be settled without previous enquiry of the C.E.B. 
Some kind of advisory committee consisting of representatives 
of various Ministries, it is observed, had been set up; but “ such 
a Committee is unsuitable for the purpose. Its membership is 
too large and it is without authority.” 


Personal 


Mr. J. J. MARTIN has been appointed Chairman of the North- 
ampton Gaslight Company in place of the late Mr. F. Bostock. 


* * * 


Miss PHYLLIS M. WEsT, niece of Sir Frederick West, has been 
appointed Divisional Welfare Officer for Scotland under the new 
Board set up by the Minister of Labour to assist in problems of 
welfare outside the factory. Miss West was until the date of this 
appointment Senior Regional organizer for Women’s Voluntary 
Services for Civil Defence. 


Obituary 


The funeral took place at Longridge, on July 26, of Mr. SAMUEL 
SmiTH. of Longridge, in his 90th year, a former Manager of the 
old Longridge Gas Company. Mr. Smith settled at Longridge 
half a century ago, and, excepting a brief period when he went 
to Preston, had resided there ever since. He retired from the Gas 
Company 30 years ago. Four sons and four daughters survive. 


Forthcoming Engagements 


Aug. 
19. 





L.C.C.A.—Finance Committee, 11 a.m.; Executive Com- 
mittee, 11.30 a.m.; Central Committee, 2.30 p.m. 

Sept. 

6.—North British Association—Date provisionally fixed for 

Annual Meeting at Edinburgh. Papers by Mr. A. B. Munro 

(Edinburgh) and Mr. J. M. Dow (Kirkcaldy). 


“Gas Journal ”’ Directory 


In order that readers may be able to keep the particulars con- 
tained in the “JoURNAL” Directory up to date, we summarize 
below changes of which we have been advised during the past 
month : 


Page 10. BRIGHTON.—P. S. Browne appointed M.D. 
» 88 LANARK COUNTY COUNCIL (Uddingston).—A. 
Simmons. M.., retired. 
94. SLAMANNAN.—Works closed down. 
138. BOLTON. -J. H. Morrison appointed Lighting 
Superintendent. 
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NEWS OF THE WEEK 


A Reduction in the Price of Gas of 3d. per 1,000 cu.ft. is 
recommended by Mr. A. Thomson, the Gas Engineer and Manager 
at Inverness. 

During the Period of Lord Beaverbrook’s appeal for house- 
hold aluminium the showrooms of the Rochdale Gas Department 
were opened as a receiving depot, and a total of 624 lb. of 
aluminium was obtained. One outstanding item was a special 
display saw, the size of which was approximately 5 ft., the blade 
being one whole plate of aluminium. 





Philips’ Practical Welding Course 


The vast industrial expansion necessitated by the war is strain- 
ing our training facilities to the utmost in almost every branch 
of industry, of which not the least important is electric arc welding. 
While no text-book can ever be a substitute for practical experi- 
ence, the student who supplements his training in the shop by the 
study of a suitable text-book will find his rate of progress con- 
siderably accelerated, and what is just as important, the instructor's 
task will be made easier. 

It is at this opportune moment that Philips Industrial have pub- 
lished this useful handbook. The purpose is fourfold: 

(1) To assist the student to a clear and practical understanding 

of all the factors involved in the arc welding of metals. 

(2) To provide the instructor with a useful source of reference 
and a practical handbook to implement his teaching. 

(3) To widen the knowledge of the experienced operator in 
respect of the many factors which are not directly con- 
cerned with actual welding practice, but nevertheless have 
an important bearing on the results obtained. 

(4) For the executive who is responsible for the work of a weld- 
ing shop, this book will help to increase his understanding 
of the many problems which may arise. 

With these objects in view the book has been subdivided into 
13 chapters, which cover every phase of arc welding in the most 
logical sequence to present a complete and practical course. A 
review of methods is followed by a brief discussion of the funda- 
mental electrical principles involved, and then comes a chapter on 
the types of equipment which are available. Chapter IV discusses 
the metallurgy of steel and cast-iron, and the next three chapters 
are concerned with welding practice. Then follows a_ special 
section devoted to cast-iron welding. Finally, there are two 
chapters dealing respectively with metallography and examination 
of weld metal, and the costing of welding work. 

Eighteen appendices are included which give many useful weld- 
ing data and mathematical and other tables. 

To encourage the use of this book in training centres, instruc- 
tional schools, and large works, special terms are available for 
quantities of one dozen or more ordered at one time. Firms, 
instructors, and principals of technical schools who are interested 
should write direct to Philips Lamps, Ltd., for details. 


British Standard Specifications 


The British Standards Institution has recently been engaged in 
a revision of a number of Specifications for non-ferrous metals, 
and among the revised Specifications which have just been pub- 
lished are the following : 

No. 382. 88/10/2 Bronze (Gun Metal) Ingots for General 

Engineering Purposes. 

No. 383. 88/10/2 Bronze (Gun Metal) Sand and Chilled Cast- 

ings for General Engineering Purposes. 

The principal alterations that have been the subject of the 
revision are the manner in which the test piece is taken, and the 
inclusion of chilled castings within the scope of the Standard. 
The Specification for gun metal castings will now supersede the 
Specification of the aircraft series No. 2.B.2 which will shortly 
be withdrawn. 

Copies of these standards may be obtained from the Publications 
Department, British Standards Institution, 28, Victoria Street, 
S.W.1; price 2s. 3d. each, post free. 





London and Southern Juniors 


At a Council Meeting of the London and Southern District 
Junior Gas Association held recently, the matter of the Associa- 
tion’s activities for the ensuing session were discussed. The general 
feeling was that although the prospects did not appear very 
promising at the moment, it was very undesirable that all activities 
should be completely suspended. It was accordingly agreed that, 
circumstances permitting, the usual opening meeting in October 
should be held. 

The question of the remainder of the session was discussed, 
and it was decided to invite members to submit offers to present 
Papers, but the date of the reading of such Papers would have 
to be arranged as circumstances permitted. 

The Council fully appreciated that many members have little. 
if any, spare time nowadays to prepare Papers, but nevertheless 
hoped that by giving plenty of notice some offers might be forth- 
coming. Any Papers submitted, whether read or published in the 
Technical Press, would be eligible for the usual Medal Awagds. 
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Timber Control Area Officers 


For the convenience of gas undertakings requiring to purchase 
timber for new constructions in accordance with the control regula- 
tions outlined on page 236, we give below a revised list of Timber 
Control Area Officers in England, Wales, and Scotland. Gaps in 
the numbering of the areas are due to rearrangements under which 
former districts have been abolished and transferred to other 
areas. 

1. Col. N. I. Wright, 31, Osborne Road, Jesmond, Newcastle-on- 
Tyne, 2 (Jesmond 2436-7-8-9). Northumberland, Durham, North 
Riding of Yorkshire, Cumberland, Westmorland. 

2. A. Alec Smith, Craven Street Senior School, Holderness Road, 
Hull (Hull 31794). Yorkshire (West Riding and East Riding). 

3. W. O. Woodward, Vernon House, 24, Friar Lane, Notting- 
ham (Nottingham 45988). Lincoln, Nottingham, Derby (less 
portion in No. 9 Area), Leicester, Rutland, Northampton, Norfolk, 
Suffolk, Cambridge, Huntingdon. Sub-Area Office for home-grown 
timber matters: Bonawe, 35, Goodwins Road, King’s Lynn (King’s 
Lynn 3114). 

5. Stanley Hine, 25, Savile Row, London, W.1 (Regent 8252). 
London, Essex, Hertford, Bedford, Kent, Surrey, Middlesex, 
Buckingham, Oxford, Berks, Hampshire (except the County 
Borough of Bournemouth), Isle of Wight, Sussex. 

7. T. M. Swain, Sutton Road, Plymouth (Plymouth 3411). 
Devon, Cornwall. 

8. F. R. Norris, Runnington Lodge, 29, Durdham Park, Bristol, 
6 (Bristol 36871). Dorset, Somerset, Wiltshire, Gloucester, and in 
Hampshire the County Borough of Bournemouth 

9. K. T. Kirkby, India Buildings (8th Floor), Water Street, 
Liverpool, 2 (Central 3411-5). Cheshire, Lancashire, Montgomery, 
Merioneth, Caernarvon, Denbigh, Flint, Anglesea, and in Derby- 
shire-Buxton Borough, Glossop Borough, New Mills Urban 
District, Whaley Bridge Urban District, Chapel-en-le-Frith Rural 
District. 

1G. E. George Payne, 24, St. James’ Road, Edgbaston, Birming- 
ham, 15 (Calthorpe 1585-9). Warwick, Worcester, Stafford, 
Shropshire, Hereford. 

11. J. F. McCue, R. P. C. Gotto, 77, Corporation Street. Belfast 
(Belfast 27521). Northern Ireland. 

12. Alex McCrae, 29, Park Circus, Glasgow, C. 3 (Douglas 2824). 
Lanark, Ayr, Renfrew, Wigton, Dumbarton, Argyll, Clackmannan, 
Kirkcudbright, Dumfries, Stirling, Bute 

13. E. Connelly, York Buildings, Queen Street, Edinburgh, 2 
(Edinburgh 21146). Linlithgow, Haddington, Midlothian, Berwick. 
Peebles, Selkirk, Roxburgh, Angus, Fife, Perth, Kinross, Aberdeen, 
Moray, Banff, Kincardine, Orkney and Shetland, Inverness, Nairn, 
Ross and Cromarty, Sutherland, Caithness. 

17. J. S. Meggitt, 27, Newport Road, Cardiff (Cardiff 1407). 
— Glamorgan, Carmarthen, Pembroke, Cardigan, Brecon, 
Radnor. 


B.C.G.A. Films 


The British Commercial Gas Association’s three new short films 
on food are now available for distribution. These films have 
been specially prepared to link up with the National Food Cam- 
paign, which is of paramount importance to the nation, and of 
such particular interest to the Gas Industry at the present time. 

The films have been produced in collaboration with the Ministry 
of Food, and the excellence of the films merits their widespread 
use by gas undertakings, especially at demonstrations. The three 
films are all of about five minutes duration each, and deal with 
Cheese as a Food ; Casserole Cooking ; and Green Salads. They 
will be included in the library of films which the Ministry of Food 
have themselves built up as a part of their food propaganda 
campaign. It is hoped that the B.C.G.A. and its members will also 
have access to this library. 

A greatly increased demand is being received by the Association 
for films from important public, educational, and private bodies. 
The total audiences reached in this way now amount to some 
hundreds of thousands, and this point is specially mentioned 
because the distribution of these films is, to some extent, taking the 
place of national Press advertising—which has ceased for the time 
being—in keeping the use of gas in the public mind. Only a 
small loan fee is involved for each film. 


Results at Heywood 


The Borough of Heywood Gas Department increased their total 
sales of gas during the year ended March 31 by 0°42°% over 
those of the preceding twelve months, the actual figure being 
562,591 therms. Of this, no less than 49-16% was taken by 
prepayment consumers ; while gas engines, industrial and special 
purposes accounted for 24°85°%, and ordinary consumers for 
23°8%. The erection of the new installation of vertical retorts has 
been completed, and gas making commenced in December last. 
So far the plant has given every satisfaction. The joint connexion 
of gas supply with the Rochdale and Middleton Corporations was 
also completed during the year. The gross profit on the year’s 
working amounts to £7,900, while the net deficit of £775 compares 
with a net profit for the previous year of £1,120. 
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LIGHTING IN FACTORIES 


Report of Departmental Committee 


Tke following is taken from the Fifth Report of the Depart- 
mental Committee on Lighting in Factories set up by the Ministry 
of Labour and National Service (H.M. Stationery Office, price 3d. 
net). The Chairman of the Committee is Sir Duncan Wilson. 


At the commencement of the war means of preventing the 
emission of light during hours of darkness (in compliance with the 
Lighting (Restrictions) Order) had in most cases to be hastily 
improvised, and consisted mainly of the application of black paint 
or other opaque material to the windows. This system not only 
caused permanent and complete elimination of natural light during 
the day but also prevented opening the windows at night, resulting 
in inadequate ventilation and the production of conditions that 
were unsatisfactory and, where hot processes were carried on, often 
almost intolerable. Later on,and more especially as thedays became 
longer, the disadvantages inherent in this method became realized, 
and there followed an increasing tendency to replace permanent 
obscuration by systems of shutters or blinds permitting the 
admission of natural light during the day, while preventing the 
emission of artificial light during hours of darkness. 


The difficulties in regard to ventilation have largely been met 
by adoption of additional mechanical means or by the provision 
of suitable light trap openings, enabling natural ventilation to be 
secured without the escape of light.” 


Generally speaking, two features characterize industrial work in 
a large number of factories at the present time. In the first place, 
the work has to be done at high pressure and much greater strain 
is imposed on the worker. Secondly, owing to the prevalence 
of night work and overtime, the time spent under artificial light 
is far longer, even in factories which provide adequate natural 
light. 

Recommendations 
We recommend that: 


(1) Over the interior parts in which persons are regularly 
employed the illumination shall be not less than 6 foot-candles 
without prejudice to any additional illumination required by the 
nature of the work. 


Provided that in parts of factories where persons are employed, 
in which the mounting height of the light sources necessarily 
exceeds 25 ft. measured from the floor, or where the structure of 
the room prevents the uniform provision of this standard, the 
illumination shall not be less than 2 foot-candles, and not less 
than 6 foot-candles where actual work is being done, without 
prejudice to any additional illumination required by the nature of 
the work. 


The illumination shall be measured in the horizontal plane at a 
level of 3 ft. from the floor. 


It may be necessary to give the Chief Inspector power to grant 
exemption in special cases where he is satisfied that it is not 
reasonably practicable in pursuance of the Defence Regulations to 
provide illumination of the standard recommended and that the 
illumination is reasonable in the circumstances, having regard to 
the nature. of the work. 


Interior Passage and Access 


We see no reason to alter the standard previously suggested by 
us and accordingly recommend that: 


(2) Over all interior parts over which persons employed are 
liable to pass other than those in which persons are regularly 
employed, the illumination at floor level shall not be less than 
0.5 foot-candle. 


Exterior Employment Passage and Access 


Our previous recommendation specifying a minimum illumina- 
tion of 0.1 foot-candle over open yards and other exterior parts of 
factories is clearly no longer applicable owing to the Lighting 
(Restrictions) Order. It may be noted, however, that considerable 
aid to movement can still be afforded by the provision of the per- 
missible minimum street lighting standard of 0.0002 foot-candle 
(subject to certain conditions) when combined with the whitening 
of curbs and obstaclest. For work of vital national importance 
higher standards may be authorized by the Chief Officer of Police. 


In our previous report, we stated that while we were unable to 
formulate definite standards for work of varying degrees of fine- 
ness, we suggested that the Committee might usefully continue its 
work by investigating on a fundamental basis the relation between 
the fineness of the work and the illumination required. Though 
circumstances unfortunately have prevented the adoption of this 
_— we would direct attention to a code of recommended values 





ad Ses ” Factory Ventilation in he Black-< out ”’ "published by Hi. Stationery 
Office, price 3d. net, and “ Ventilation of Buildings in Conditions xe ‘Black-out = 
(B.S. ag iP .P. 31, 1940) published by the British Standards Institution, 28, Victoria 
Street, S.W.1. 


+ See B.S./A.R.P. 37—“ Street Lighting under War Time Conditions,” published 
by The British Standards Institution, 28, Victoria Street, S.W.1, price 6d. net. 
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for processes in different categories which has been published } 
the Illuminating Engineering Society* and generally accepted 1s 
being in accordance with the best practice. This is reprinted in 
Appendix I. The categories are necessarily broad, and althouvh 
cases may arise in which it is difficult to decide to what catego: 
a given process should be assigned, the code forms a valuabie 
guide to the illuminations required for special classes of work. 


Reflection Factor of Surroundings 


As has been pointed out in our previous reports, the mere 
quantity of light provided is by no means the only factor in good 
lighting and present conditions have emphasised the importance of 
relieving the effects of the black-out by maintaining the surround- 
ings (including the ceiling, walls, floors, benches, and interiors of 
blacked-out windows and rooflights and where possible the plant) 
light in colour. 


We recommend that: 


(3) Throughout the interior parts, in which persons are regularly 
employed, walls, partitions, ceilings, tops of rooms, including 
interior surfaces of windows and rooflights through which the 
passage of daylight is continuously prevented, and as far as practic- 
able, other structural fixtures, which are less than 20 ft. above 
floor level, shall be maintained light in colour. 


It is suggested that the Chief Inspector of Factories be 
empowered to grant exemption in cases where he is satisfied that 
compliance with the regulation is impracticable or unnecessary. 


Suppression of Glare 


Glare is still prevalent in many factories. We therefore see no 
reason to modify our previous recommendations, which ran as 
follows: 

(4) Where any light source in a factory is less than 16 ft. height 
above floor level, no part of the source or fitting having a bright- 
ness greater than 10 candles per sq.in. shall be visible to any 
person while normally employed within 100 ft. of the source, 


unless the angle of elevation from the eye to the source exceeds 
2". 


(5) All local light sources in a factory shall be provided with 
suitable shades of opaque material or other effective means by 
which they shall be completely screened from the eyes of every 
person employed at a normal working place. 


(6) Adequate means shall be provided as far as reasonably 
practicable by suitable screening or placing or other effective 
method to prevent discomfort or injury by the reflection of light 
from smooth or polished surfaces into the eyes of the worker. 


While confining our recommendations in (4) to sources mounted 
at heights below 16 ft. which should serve to eliminate serious 
cases of glare, it is desired to emphasize that some care is necessary 
in the case of sources mounted at a higher level. Even in these 
circumstances the use of brilliant unscreened sources is preferably 
avoided. 


This recommendation necessarily involves technical considera- 
tion. While of benefit to the users of light, it is of special service 
to manufacturers of lighting equipment, who, it is understood, 
are in a position to furnish designs of fittings which if suitably 
mounted ensures compliance with the conditions prescribed. 


The conclusion reached by us that it is of little use to tinker 
with an out-of-date installation, and that the best and easiest 
course is to make a good job of it and replace it by a modern 
equipment. We understand that the Electricity and Gas Supply 
industries are prepared to advise on this matter. 


It appears that there are still cases in which troublesome shadows 
occur, and we suggest therefore that our former recommendation 
should be retained. It runs as follows : 


(7) Adequate means shall be taken, as far as reasonably prac- 
ticable to prevent formation of shadows which interfere with the 
safety of, or cause discomfort to, any person employed. 


APPENDIX I. 
VALUES OF ILLUMINATION RECOMMENDED FOR VARIOUS TASKS. 





Recommended 
Foot-candle Value. Class of Task. iz 

&; Above 50 Precision work to a high degree of accuracy’; tasks requiring 
rapid discrimination ; displays. 

2. 25—50 Severe and prolonged visual tasks, such as fine engraving ; 
discrimination or inspection of fine details of low contrast 

3. 15—25 Prolonged critical visual tasks, such as drawing, fine assem- 
bling, fine machine work, proof reading, sewing on dark 
goods, and type-setting. 

4. 10—15 Visual tasks such as ski led bench work, sustained reading 
and sewing on light goods. 

5. 6—10 Less exacting visual tasks, such as casual rezding and large 

_ assembly work. 

6. 4—6 Work of simple character not involving close attention to 

fine detail. 
2—4 Casual observation where no specific work is performed. 


* Transactions of Illuminating Engineering Society (Lendon), November, 1938. 
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more advantages to the manufacturer than in that of melting 

non-ferrous metals. Whether one considers metals of low melt- 
ing point, such as tin, lead, zinc, or those in the highest range 
of bronzes, it is equally clear that town gas is the one fuel which 
can meet every reasonable demand of the user. 

Whatever may be the temperature to be attained the funda- 
mental requirements of the manufacturer remain the same—low 
cost, simplicity of control of rate of melting, accuracy of tem- 
perature, uniformity of heating value of fuel, control of atmosphere 
surrounding the metal. 

Fuel costs, of course, remain the primary consideration of every 
user, although the majority are beginning to realize that not 
bare fuel price, but fuel price plus cost of usage, is the only 
correct method of obtaining a true comparison of relative fuel 
costs. To arrive at this basic figure one must have the cost 
of fuel per therm, efficiency of utilization, handling costs, capital 
and operating costs of ancillary plant, and relative constancy of 
operation of the furnaces. When all these factors are taken into 
consideration it is usually found that what was regarded as an 
economic fuel stands in a much less favourable position. 

A factor of extreme importance in all metal-melting operations 
is loss through oxidation, this being particularly the case where 
metals are melted in open crucibles, or in furnaces where the surface 
of the metal is subject to action by the products of combustion, 
since the latter are often of an extremely oxidizing character. 
Oxidation can be checked, to some extent, by keeping the surface 


Ie no other field of industrial application does town gas afford 





Gas-heated galvanizing tank showing insulation above metal-covered 
combustion chamber 


of the metal covered with a layer of charcoal, resin, borax, or 
by cleaning with a de-oxidizing agent. In the latter case care 
must be taken against the formation of metallic oxides and the 
absorption of the de-oxidizing agent to such an extent as detri- 
mentally to affect the metal. 

In these days of special alloys, many of which have a critical 
temperature at which dissociation occurs, accuracy of temperature 
control becomes essential, and rate of melting of almost equal 
importance. Should the temperature be taken too high, or the 
rate of melting spread over too long a period of time, burnt 
metal may result, and with it defects in the finished product. 
On the other hand, pouring temperature if too low results in 
lack of cohesion and possibly of incomplete filling of the moulds, 
since two rates of cooling—viz., liquid to solid, and hot solid 
to cold solid—must be considered. 


Gas Pressures 


As to whether gas at ordinary mains pressure and pressure air, 
high pressure gas, or premixed gas and air, is preferable depends 
upon the circumstances in which any particular furnace is to 
operate. Although it is not possible to define a line of demarca- 
tion between the advantages or otherwise of these various systems, 
it can be generally accepted that low-pressure gas with air under 
pressure provides a simple and easily controlled means of attaining 
any temperature likely to be required in the non-ferrous industry. 
An examination of some of the many new devices incorporated 
in some modern furnaces leads one to speculate as to whether the 
claims for increased efficiency can be substantiated over a long 
period, and ifthe sacrifice of simplicity of operation can be 
justified. 

Gas-fired melting furnaces vary in type even more than in the 
methods of application of the gas. Simplest of all is the crucible 
type with lift-out crucible (or crucibles) in a fixed structure. If 
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provided with some form of recuperation, well insulated, and 
incorporating a means for pre-heating the metal before being 
placed in the melting zone, this type of furnace can be relied 
upon to produce metal of the highest quality and purity. Gas 
consumption, in some types, is on the high side, while capacity 
is limited on account of the difficulty of removing heavy crucibles 
of molten metal. from the furnace. The tilting type crucible 
furnace, available in capacities of one ton or more, while obviating 
the difficulty of removing heavy crucibles, cannot conveniently be 
fitted with efficient means of recuperation or insulated to the 
extent of the fixed type, but crucible life is considerably lengthened 
since they are not subject to constant handling and disturbance. 
As the crucibles are always in the same position relative to the 
flames, greater care in regulation is necessary to prevent cutting 
action at any one point. 

Damage to crucibles by the action of the flames is eliminated 
when some method of “ surface combustion ” heating is employed. 
This may be either in the form of special radiant blocks or panels 
presenting a highly incandescent surface to the bottom and sides 
of the crucible, or the simpler method of directing the flames 
on to a surface of broken refractory material. 


Rotary Furnaces 


The overhead method of melting in shallow reverberatory 
furnaces—never very efficient in operation owing to the fact that 
natural convection currents cannot be set up in the molten metal, 
and therefore the lightest and first melted portion is always on 
top—has now been largely superseded by the rotary and semi- 
rotary furnace. This type gives a decided advantage in time and 
fuel consumption compared with melting in crucibles, and, of 
course, obviates the cost of replacement of the latter. Due to 
the facts that the melting period is less, the metal constantly in 
motion, and a lesser surface constantly exposed to the flames and 
products of combustion, gas absorption is less and metal loss 
lower than with the stationary reverberatory furnace. Opinion is 
divided as to whether the rotary or semi-rotary is the better type. 
As regards fuel consumption and maintenance costs there should 
not be any appreciable difference between the two; melting time 
may be slightly shorter with the fully rotating type, against which 
the semi-rotary one usually affords better facilities for quick 
charging. 


Immersion Heaters 


The immersion type heater or radiant tube type has long 
been recognized as an ideal system for metals melting below 
600° C., and has been widely used in the printing, tinning, lead, 
and zinc industries. Radiant tube furnaces may be said to direct 
the heat exactly at the point required—i.e., inside the mass—with 
the result that much lower gas consumption per pound of metal 
can be expected. A further advantage lies in the ability of the 
designer to incorporate a heating surface commensurate with the 
maximum capacity of the furnace, yet the tubes may be disposed 
in such a manner that any or all of them may be operated at 
will and thereby ensure the highest efficiency irrespective of out- 
put. Overheating of the metal and the formation of dross is 
also very unlikely to occur. The products of combustion, if 
desired, can be led entirely outside the furnace, or, since perfect 
combustion can be assured, they may be allowed to circulate 
freely over the surface of the metal and prevent surface oxida- 
tion. There does not appear to be any limit to the size of 
furnace to which this system can be adapted, and as the receptacle 
containing the metal—whether of cast iron or built-up from mild 
steel—is not subject to the stresses which apply when ordinary 
firing on the outside surface is employed, the life of the container 
should be considerably increased. 

Recently, one prominent firm of furnace engineers has intro- 
duced a radiant tube furnace for the melting of aluminium. This 
has been achieved only after long research into the subject of 
tube materials and the production of a special alloy tube which, 
unlike ferrous alloy tubes, is not liable tg contaminate the metal 
being melted. Ingenious arrangements have been made for clean- 
ing the external surfaces of the tubes by lifting them clear of the 
furnace when out of use. A new design of burner is used to 
give progressive combustion along the tubes and thereby maintain 
a practically even temperature from end to end of the furnace. 
The charge is placed in the furnace through a door at the opposite 
end to the burner assembly, and skimming is carried out through 
the same ‘opening. The charging door and the top of the furnace 
can be made gas tight should it be necessary to introduce an 
artificial atmosphere above the surface of the metal. The furnace 
is of the tilting type with a holding capacity of 10 cwt. and 
an houriy output of 6 cwt. Since no part of the furnace is 
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subject to excessive temperature, maintenance costs are extremely 
low, oxidation losses are at a minimum, and gas consumption is 
below 2 cu.ft. per lb. of metal melted. 


Continuous Type 


Another. type of furnace; designed specially for melting 
aluminium, deserves mention. This is of the continuous type, 
following closely the cupola principle of furnace construction as 
applied in the ferrous industries. Near the base of the furnace 
is a single pressure-air burner firing tangentially into the refractory 
lined chamber. On the opposite side is the tapping hole and spout 
for running-off the molten metal, and a door is provided for 
examination and repair of the lining. Charging is effected through 
a lift-off lid at the top of the furnace, either ingots or scrap 
may be used, the metal falling by its own weight towards the 
base of the furnace. The products of combustion leave the 
furnace through an aperture in the charging lid, and in their 
passage impart a considerable degree of preheating to the metal. 
The standard 2 cwt. furnace can be tapped within 45 min. of 
first lighting, and will continue to give a steady output of 2 cwt. 
per hour. Prolonged tests give a gas consumption of 1.67 cu.ft. 
per lb. of metal melted, with a metallic loss of only 0.93%. | Main- 
tenance costs are extremely low, and the refractory material of the 
lining is capable of withstanding prolonged firing and cooling 
provided reasonable care is taken in charging the raw material 
at the top of the furnace. 

Most types of non-ferrous melting furnaces have a sufficient 
thickness of brickwork to permit of the drying or heating of pots 
and ladles by resting them on the furnace structure. Where this 
cannot conveniently be done a simple form of heater can be 
constructed from angle iron in the shape of a grid with short 
legs carrying burners fixed in a position where the flames can 
be played into the interior of the inverted pots. 

The demand for metals for armament and aircraft production 
has led to an increased demand for scrap materials and for greater 
care in recovery. Metal borings and sweepings, before being 
placed in the recovery furnaces, are usually magnetted for the 


| 





Tilting type crucible furnace. Cupola type left background 


removal of all iron particles. Modern gas-heated recovery 
furnaces with mechanically operated hearths can be set at pre- 
determined temperatures to run off the metals in definite stages 
commencing with those of lower melting point and working up 
through the whole range of temperatures applicable to the metals 
being recovered. The success of the process is dependent on 
perfect temperature control at definite points in order to prevent 
alloying of metals with closely similar melting points. 

An appreciable amount of non-ferrous repetition foundry work 
has now been changed from sand casting in hand or machine- 
made moulds to die casting in permanent moulds. Die casting for 
such work is preferable as the castings have a finer surface 
than those run in sand, and often require very little machining 
before being put to use. The rapid chilling of the metal gives a 
casting stronger in every way than those produced from the sand 
moulds. Gas-heated pressure die casting machines have been 
widely adopted for the manufacture of all manner of fittings, par- 
ticularly in lead and zinc bases and similar soft metals. Many of 
these machines are entirely automatic, with self-contained melting 
pots, metal collecting mechanism, devices for removing the finished 
castings and replacing the dies, and are so accurate in action as 
to be capable of producing fine screw threads on the surface of 
the castings. 


Tin Melting 


One of the most widely used non-ferrous metals is tin, which 
enters into the composition of most bearing-metals, pewter, type- 
metal, &c., besides being used as a protective covering for wire 
(electric and other kinds), internal coating for pipes, for the manu- 
facture of tinplate, and for soldering in the canning and many 
other trades. With a melting temperature of only 227° C. the 
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immersion type of heater provides the ideal system for tin melting 
provided the work to be performed allows a sufficient depth of 
metal effectively to cover the heating tubes. Tests on such a 
furnace fitted with thermostatic control show a saving of 9% in 
metal used, 34% less wastage, and a reduction of 50% in gas 
consumption compared with the ordinary type of furnace. 

Lead is used not only for the production of gas and water pipes, 
lead sheet for the protection of our roofs, for sheathing electric 
cables, grids for accumulators, &c., and alloyed with other metals 
it plays an important part in many industrial operations. The 
melting temperature is 327° C. and the methods of melting almost 
as varied as the uses to which the metal is put. The externally 
heated pot type furnace, once the most common method, is capab'e 
of producing good results provided the shape of the pot and dis- 
position of the burners are correct. A figure of 0.188 cu.ft. of 
gas per lb. of lead should not be difficult to attain. Here again, 
the immersion heated furnace shows a decided advantage with a 
figure for ordinary commercial work of 0.132 cu.ft. of gas per lb. 
of metal. 

Gas firing of galvanizing kettles has not developed in this 
country to the extent that one might have expected for a low 
temperature process—450° C.—particularly adapted to gas. 
Firms who have installed such plant have rarely had cause for 
complaint respecting firing costs, and have been able to show 
substantial savings in tank replacements due to lower tempera- 
tures and more even heating. Speed of recovery after off periods 
has been greatly accelerated and output per unit of cost increased. 
Uneven heating, as applies with solid fuel, is one of the gal- 
vanizers’ greatest difficulties, not only causing higher formation 
of dross but also endangering the tank, since excessive dross, if 
not removed, may be the cause of hot spots in the tank, and will 
certainly lead to increased fuel consumption. Various systems 
of L.P. gas, H.P. gas, and surface combustion heaters have been 
employed on this work. Experience with these different methods 
shows that the best results are obtained by a long flame, or 
flames, circulating slowly around the tank some distance below the 
upper surface of the metal. and fitted with thermostatic control 
which can be set for the full working temperature or for a lower 
maintenance temperature for week-ends and off periods. Galvaniz- 
ing tanks are expensive items at the best of times, and the greatest 
care must be taken to avoid any semblance of overheating or hot 
spots and subsequent penetration of the tank. Gas consumption 
should not exceed 0.72 cu.ft. per lb. of metal treated. 


In the Printing Trades 


The newspaper and printing trades, in normal times, are among 
the largest users of non-ferrous metals, and gas has superseded 
other forms of firing in most modern establishments. Printing 
metal is a lead base alloy varying in composition between 70-83% 
lead, 3-10% tin, 15-18% antimony, and, in some cases, up to 
2% copper. Loss of metal during melting and re-melting is one 
of the heaviest items of cost in the industry, and it is doubtful if 
any type of melting plant has received the attention given to this 
class of furnace. Melting pots vary in capacity from 10 cwt. up 
to 12 tons, and extreme care must be taken to prevent overheating 
of the pot if metal loss is to be kept low. Many most successful 
furnaces have been fired by low-pressure gas and pressure-air 
burners in which the flames have been directed to impinge upon 
a sloping bed of refractory material placed below the base of the 
pot. Others have been heated by radiant surface combustion 
burners and, more recently, by immersion type burners. Improved 
methods of gas firing have not only provided the speed and relia- 
bility so essential to newspaper production; coincident therewith 
have been reductions in the amount of gas used per lb. of metal 
cast. Whereas a figure of 0.71 cu.ft. per lb. was considered good 
practice on some of the old externally heated pots, correctly spaced 
surface combustion burners reduced the figure to 0.5 cu.ft. per lb., 
and this has now been brought down to between 0.116 and 0.196 
cu.ft. per lb. in the latest types of furnace. 

Aluminium and its alloys have entered into every phase of 
domestic and commercial life from the humble kettle and pan 
to the most important parts of motor vehicles and aircraft. Many 
of the higher grade alloys have properties equivalent to those of 
mild steel and require very careful treatment during melting and 
casting if the resultant products are to be up to standard. One 
important factor is that of melting point. Most alloys are sold 
under trade names and the instructions as to melting and casting 
given by the manufacturers should be closely adhered to. Melting 
points vary between 650° C. and 780° C., and although the metal 
may be raised as high as 1,000° C., care should be taken to cool 
down to the prescribed heat before attempting to pour. 
Aluminium is extremely subject to oxidation, and the higher the 
temperature the greater the loss. Wherever possible the molten 
metal should be protected from the products of combustion, par- 
ticularly if these are of an oxidizing nature. Mention has already 
been made of the quantity of gas required when using the most 
recently introduced types of furnace, and while such low figures 
cannot be attained by the rotary and crucible types, both are 
capable of figures below 2.5 cu.ft. per Ib. of metal melted. 

_ Brasses, gunmetals, and copper alloys in general may be melted 
in rotary or semi-rotary furnaces, or in fixed or tilting type crucible 
furnaces. Again, we have an instance where temperature control 
is of the greatest importance. Some of the copper-zinc alloys 
burn at as low as 700° C., others should not be taken above 
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gv0° C., while those in the monel metal class can safely be taken 
to 1,500°-1,600° C. The melting of copper alloys cannot be 
carried out too quickly ; slow melting and “ stewing” invariably 
lead to unsatisfactory castings. Where large castings are required 
tilting type crucible furnaces can conveniently be set in batteries 
to run off into channels pouring at different points in the mould. 
Such a method ensures perfect cohesion of the metal throughout 
the casting, and is much preferable to casting from independent 
jadles. Gas consumption for melting gunmetal in rotary furnaces 
is usually between 4.9 and 5.2 cu.ft. per lb. of metal; in tilting 
tvpe crucibles from 4.5 to 4.7 cu.ft.; and in well insulated fixed 
type crucible furnaces with recuperators between 3.97 and 4.6 cu.ft. 
per Ib. 


Need for Less Elaborate Plant 


At this critical juncture when materials are scarce, manufac- 
turers crying out for equipment, furnace builders overwhelmed 
with work, and the impossibility of obtaining supplies other than 
for Government work, many gas undertakings are faced with the 
problem of developing new ideas in furnace construction or con- 


GAS JOURNAL 247 


version of existing ones to gas firing. Without deprecating the 
efforts of suppliers of furnaces and equipment, one is often driven 
to the conclusion that equally good results could be achieved from 
something of a less elaborate form, and that an “ improvement ” 
adding but slightly to the efficiency of a furnace is seldom worth 
the price demanded. Industrial gas salesmen are frequently in 
contact with consumers who have a leaning towards gas, yet 
are not prepared to spend the money often demanded by the 
furnace builder. 

How far this is going to effect the Gas Industry in its position 
of supplier of fuel is difficult to foretell. Most undertakings have 
men on their staffs quite capable of designing and erecting furnaces 
to suit local conditions and demands. Many of the most success- 
ful furnaces have been developed from ideas born in the mind 
of industrial salesmen. These are the men upon whom depends 
the future of industrial gas progress, and upon whom is thrust 
the responsibility when things go wrong. If the Industry is to 
prosper then every encouragement must be given to these men 
and every effort made to ensure the installation of equipment— 
whether “ home-made” or otherwise—that can be relied upon to 
give satisfactory service to the user. 


THE HIGH-COMPRESSION GAS ENGINE 


From a Paper to the 
Liverpool Engineering Society 


engineering industry during the last 15 years, but attention 

has been drawn to it recently due to experiments in 
several quarters with engines having high compression ratios, and 
also due to the need for an alternative fuel engine and an engine 
that could change over from oil to gas without mechanical altera- 
tions. Two systems have been tried—(a) a gas injection engine, 
of which two types have been made, and (b) the normal aspirated 
type working on the four-stroke system, of which also two types 
have been built. 

Dealing first with the gas injection engines, it is necessary to 
describe the operating cycle of each. The Nordberg engine, built 
by the Nordberg Manufacturing Company, is a two-stroke engine 
which injects gas and a small amount of fuel oil through a fuel 
valve of a type similar to that used on airblast injection oil engines, 
the gas taking the place of the usual air blast, and the fuel oil, sup- 
plied by a small fuel pump, being kept to the minimum quantity, 
governing taking place on the gas only. The gas is compressed 
up to a pressure of approximately 1,000 Ib. per sq.in., and a three- 
stage Compressor is used for this purpose, the compressor being 
driven from the end of the crankshaft. The air scavenging of the 
engine is carried out in a normal way, as when the engine operates 
as a Diesel. 

A recent engine installed by the Nordberg Company at Cooledge, 
Arizona, developing over 3,000 b.h.p., gave the following results: 


Tone gas engine has not held a very prominent place in the 





Load vee eee ses aes «se 41% 62% 82% 108% 
BILD. as. eee eee oss eo «1,232 1,852 2,465 3,230 
B.m.e.p. ... ose eee ose eee 27.0 40.6 54.1 70.8 
Kilowatts 862 1,311 1,753 2,300 


Gas consumption. Higher calorific 
value, B.Th.U. per b.h.p. hour 


: ae 8,940 7,330 7,045 7,400 
Pilot oil consumption. Higher calorific 


value, B.Th.U. per b.h.p. hour a 720 510 450 490 
Total fuel consumption. Higher calorific 
value, B.Th.U. per b.h.p. hour ... 8,660 7,840 7,495 7,890 


Cooledge is 1,400 ft. above sea level with barometer approximately 28.5-in. 
Hg. atural gas calorific value 1,058 B.Th.U. per cu. ft. (higher value). 


From this it will be seen that the thermal efficiency at 27 lb. per 
sq.in. b.m.e.p. is 29.4%, based on the higher calorific value, the 
highest figure being 34%. These figures are very remarkable and 
the size of engine built vouches for the soundness of the system, 
this unit being one of many built by the Nordberg Company. 

The other type of gas injection engine is the “ Erren,” which 
works on a slightly different system; whereas the Nordberg engine 
injects its gas and oil at the point of ignition and onwards, the 
“Erren” engine injects gas up to and not beyond the point of 
ignition. The “ Erren” system used on a four-cycle engine draws 
into the cylinder a full charge of air, and from the point at which 
the inlet valve closes, the injection valve opens and admits gas 
under pressure on the compression stroke. It has been found 
that the best results are obtained when this valve closes at 90° 
up the compression stroke. The reason for this, is that it gives 
ample time for diffusion of the gas and permits it to be injected 
at a low pressure, thus reducing the power absorbed by the com- 
pressor and making possible a higher overall thermal efficiency. 
Several types of engines have been converted to this system by the 
Erren Engineering Company, including a two-stroke Diesel. The 
author proposes to deal only with results obtained on a National 
single-cylinder four-stroke engine, converted by the Erren 
Engineering Company, having a cylinder 4} in. diameter and 
stroke 6 in. This engine, when running at 1,000 r.p.m., develops 
12 b.h.p. maximum, but at this rating detonation occurs, although 
very smooth running is obtained up to 110 lb. per sq.in. b.m.e.p. 
The compression ratio of this engine is 15 to 1 and the gas 
consumptions are shown in the curve A, Fig. 1. These figures 
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are obtained with sparking plug ignition or, alternatively, with 
pilot oil ignition. 

The National Company has built two types of normal aspirated 
four-stroke cycle engines for running on gas. One is a standard 
poppet valve type, with a special carburetter designed by the same 
firm ; the other engine has a revolving cylinder head (made under 
Aspin patents) in which is contained the combustion chamber, 
timed to connect with the exhaust port and later with the induction 
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port, the head revolving. Eventually, at the end of the com- 
pression stroke, the combustion chamber has exposed the spark- 
ing plug and ignition occurs. A feature of this engine is the 
masking of the sparking plug before and after ignition, thus 
ensuring a cool plug. As the plug is not exposed to the cylinder 
pressure, no special plug is required—in fact, it has been found 
preferable to use one of the hot type. 

The engine which has been marketed by the National Co. is 
fitted with poppet valves and is provided with electric ignition 
(Curve B, Fig. 1) or, alternatively, pilot oil ignition (Curve C, 
Fig. 1) in sizes from one to four cylinders. The cylinder diameter 
is 44-in with a 6-in. stroke, and the rating 10 b.h.p. maximum 
load at 1,000 r.p.m., the b.m.e.p. being 99 Ib. per sq.in. The 
consumption curves are shown in B and C, Fig. 1, from which 
can be seen a considerable improvement in thermal efficiency 
over the Erren engine curve. Curve D shows improvement at 
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the lower b.m.e.p.: this improvement is obtained by controlling 
air at the lower mean pressures. The National carburetter has 
two air supplies; the primary air supply, being proportioned 














TABLE 1. 
COMPARISON OF HEAT BALANCES. 
:. 3), B. 2. 3. 
Condition see Air full open Optimum Air full open 
mixture = optimum 
Load ... an. 2.04 b.h.p. 2.04 b.h.p. mixture 
10 b.h.p. UNITS. 
B.Th.U. B.Th.U. B.Th.U. 
gross. gross. gross. 
Work Bee 5,200 5,200 25,450 ] 
Exhaust— 
(sensible and | 
latent heat) ... 18,736 10,850 29,000 | B.Th.U. 
Cooling water ... 6,240 7,800 24,900 per 
Unburnt fuel— { hour. 
(Radiation and 
unaccounted for) 17,604 11,350 4,650 
Total 47,780 35,200 84,000 | 
Work “= 2,545 2,545 2,545 } 
Exhaust se 9,180 5,350 2,900 | B.Th.U. 
Cooling water ... 3,055 3,835 2,490 |} per b.h.p. 
Unburnt fuel ... 410 - —- Nf per hour. 
Unaccounted for 8,300 5,550 465 | 
Total 23,490 17,280 8,400 J 
Work - 10.6 14.6 30.5) 
Exhaust ... sea 39.2 31.0 35.0 | % of total 
Cooling water... 13.2 22.2 | 29.05 | heat into 
Unburnt fuel ... | 1.75 a ~e engine in 
Unaccounted for | 35.5 32.2 | ss | fuel. 
i 100.25 | 100.0 100.05 J 











and uncontrolled, gives sufficient compression when using pilot 
oil injection to ensure certain ignition. The secondary air is 
governed, giving a maximum amount of air at full load. 

The difference between these two curves B and D led to investiga- 
tions, and heat balance tests were made at various loads. The 
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heat balance worked out at full loads is shown in Table 1, test 
No. 3, from which it will be seen that there is an unaccounted 
heat loss of 5°5°,, which is quite reasonable. It will be noted 
by referring to Tests 1 and 2 that there is a big unaccounted 
heat loss, and that the greater loss occurs with the weaker mixture, 
Test | (mixture ratio 11°88 to 1), and improvement is shown with 
a richer mixture, Test 2 (mixture ratio 5°7 to 1). Although exhaust 
gas analyses have been taken, the amount of unburnt fuel only 
accounts for a very small proportion of this loss. Every effort 
was made to trace the unaccounted heat losses, and it was assumed 
that these B.Th.U. were lost in the exhaust as unburnt gases. The 
Author concluded that the apparatus at his disposal for exhaust 
gas analyses was not capable of dealing satisfactorily with gases 
containing small percentages of unburnt gas. 

As quantity governing showed better results at low outputs, 
it seemed to point to the theory that gases other than CO were 
passing through the exhaust, and that these were probably the 
hydrogen series and could not be fired in an explosion pipette, as 
the mixture was too weak. As the apparatus for analyzing the 
exhaust gases could not trace unburnt gases, further tests were 
made at fractional loads, an exhaust gas calorimeter having 
been fitted in the meantime. This calorimeter brought the tem- 
perature of exhaust gases down to less than 100° F., so that 
exhaust was rejected definitely saturated. Also calcium chloride 
drying tubes had been added to the apparatus for analyzing the 
exhaust gases for the purpose of checking the amount of water 
vapour contained in the exhaust gases, with a view to comparing 
this with the amount that is known should be there from the.com- 
bustion of C,H,, CH,, H,, and H,O from the wet air and gas. 
Also the exhaust calorimeter gives a check of the calculations 
made from the exhaust gas analysis. 

Tests were made with both quality and quantity governing 
and the latter showed the best economy at fractional loads. 

The National “D” series engines are built in 1 to 4 cylinder 
units, the output being 12 b.h.p. per cylinder at 1,200 r.p.m. 
In larger sizes, electric spark ignition has not yet been put into 
production, but several engines with oil ignition are in service, 
engines having been supplied up to 400 b.h.p. in eight cylinders. 








GAS ENGINE AUXILIARIES 


(The following is taken, by permission, from a Handbook on 
Gas Engines just published by the Industrial Gas Section of the 
American Gas Association. It contains data and information 
collected over a period of years by Mr. C. Remschel, of the 

Southern Counties Gas Company of California.) 


HE gas. and air entering an engine must be mixed in correct 

I proportion to obtain the best results. If the load and speed of 

an engine were always constant, it would be a very simple 
matter to provide a mixer, and any mixer would suffice, for once 
the air and gas ratio were set properly, no further adjustment 
would be required. However, the majority of engines have to 
operate under varying load and speed conditions and frequently 
under both. Under these operating conditions it becomes necessary 
to have a mixer which will give the engine the proper mixture 
under all load and speed conditions. Mixers able to do this are 
available. 

There are three principles of mixing gas and air that are in 
general use in mixer design, which are as follows: 

A mechanical mixer in which the gas and air are mixed in 
definite proportions by the opening of gas and air ports in the 
mixer, actuated mechanically by the governor. In this type of 
mixer the gas port opening is adjustable in order to set the mixer 
for the most efficient mixture. The mechanism opening the gas 
and air ports also adjusts the quantity of mixture to the engine. 

Where mixing is accomplished by the vacuum created in the 
intake by the movement of the piston. This vacuum actuates a 
piston valve in the mixer which opens up gas and air ports in 
the mixer. The gas is adjustable in order to obtain the best mix: 
ture. The quantity of mixture is controlled by a governor-actuated 
butterfly valve. These mixers usually require that gas be delivered 
to the mixer at from 4 in. to 8 in. of water pressure. 

The venturi type, in which gas and air are mixed in the throat 
of the venturi tube by the vacuum created by the piston move- 
ment in the engine. Gas and air are at atmospheric pressure in 
the venturi throat. The areas of the gas and air openings are in 
approximately the same ratio as the ratio of the gas and air 
necessary for the most efficient mixture. The gas inlet to the 
mixer has an adjustment so that the most efficient mixture can be 
obtained. The quantity of mixture to the engine is controlled by 
a governor actuated butterfly valve. 

This latter type of mixer has no moving parts and is able to 
deliver a most efficient mixture to the engine, regardless of load 
or speed without further adjustment, once the mixer has been 
properly adjusted. 

There are two types of ignition systems in general use—namely, 
the battery system and the high tension magneto. The battery 
system, as the name implies, uses a battery and, in conjunction with 
it, a distributor and spark coil. The magneto is self-contained. 

The ignition system is an important link in the operation of an 


engine and, in consequence, when dependable service is essential, 
the very best of ignition equipment should be used. 

it is recommended that on the larger engines—those having a 
5 in. bore or over—the ignition system be high tension magnetos. 
The smaller engines, when provided with reliable equipment, will 
probably give satisfactory service with the use of battery ignition. 
However, even the smaller engines may give a greater degree of 
satisfaction if equipped with magnetos. 

On the smaller type engines, electric starting is generally used. 
Since a battery is necessary for this purpose, together with a 
charging generator or trickle charger, it only remains to add a 
distributor and ignition coil to complete the ignition system. As 
the distributor and ignition coil are very much less expensive than 
is the magneto, the purchaser to whom first cost is a primary con- 
sideration will probably choose the battery ignition system. 


Starting Systems 


There are four methods of starting a gas engine which are in 
general use. These are: Hand cranking, electric battery, auxiliary 
gas engine, compressed air. 

It is generally believed that all gas engines, regardless of size, 
with, of course, the exception of the very small engines having 
less than 24 in. cylinder bore, should have some kind of 
mechanical starting in order to make starting as easy as possible 
for the operator and more in line with the ease with which an 
electric motor starts. 

1. Hand Starting—This method of starting can be used only 
on the smaller size engine and should never be used on engines 
having over 44 in. bore cylinders. When hand cranking is used 
and it is found difficult to start the engine, a gasoline primer will 
help. 

2. Electric Starting—This method of starting is undoubtedly 
the lowest in first cost of the mechanical starters. However, it has 
the disadvantage that a storage battery must be used. 

Some engines do not always start readily, and frequently the 
engine has to be turned over a number of times. If this persists 
the battery may run down to a point where it will not turn the 
engine over fast enough for starting. When this happens, the 
battery has to be taken out and recharged or replaced by a new 
one. This is usually a great inconvenience to the operator. 
Furthermore, the maintenance on the battery is considerable, 
especially if the charging rate is not watched carefully. 

This method of starting has the advantage of starting the engine 
automatically, which is frequently desirable, and under these con- 
ditions the disadvantage of the battery troubles is more than offset 
by the advantages of automatic starting. 

3. Gas Engine Starting.—To avoid battery trouble with the elec- 
tric starter, the gas engine starter was developed. This consists 
of a small (3 to 5 h.p.) gas engine mounted on the main engine or 
separate, as desired. which operates a Bendix Drive on the large 
engine by means of V-belts. This small starting engine has a 
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clutch on it. After it is in operation the clutch is thrown in and 
the larger engine turned over until it starts. As soon as it starts 
and gets under way the Bendix throws out and the small engine 
can be shut down. This method has an advantage over both elec- 
tric starting and air starting (described below), in that a run-down 
battery or exhausted air supply is avoided, as frequently happens 
when an engine does not start readily, and must be turned over 
a great many times. It is limited by the horse-power capacity 
of the engine. When the engine becomes too large—say, 8 in. 
bore cylinders and over—compressed air should be used. Excessive 
cost of starting transmission equipment is the limiting factor. 

4. Air Starting.—This consists of an air compressor operated 
by either a small gas engine or an electric motor. This unit com- 
presses air into an air receiver to a sufficient pressure to start the 
engine. Pressure varies from 100 to 250 Ib. per sq.in. and some- 
times even higher when used for very large engines. 

Gas engines started by compressed air have an air valve in the 
cylinder head. The air is guided to these valves by a distributor 
on the engine. On engines having more than three cylinders, 
usually only three cylinders are used for starting, which is sufficient 
to turn the engine over. Compressor and air receiver should 
be of sufficient capacity to ensure that it will not take too long 
to get up the air pressure when it is down, and the receiver should 
be of sufficient capacity so that the engine can be started at least 
a half-dozen times on one charge of the air receiver. 


Lubrication 


Like ignition, lubrication is a very important link in the opera- 
tion of a gas engine. 

Before the advent of the modern multi-cylinder vertical enclosed 
gas engine, slow speed, heavy duty horizontal gas engines were in 
general use. These presented little or no difficulty in lubrication 
problems. The modern engine, possibly on account of its higher 
rotative speeds, higher operating temperatures, and entire enclosure, 
has created lubricating problems which at first were quite difficult 
to handle, but which are now well in hand. 

The difficulty experienced in these modern gas engines is the 
forming of sludge, which is a sticky, gummy, tarry substance which 
clings to valves, valve springs, piston rings, and other parts of the 
engine, causing loss of power and increasing operating cost due to 
greater maintenance and lubricating oil consumption. 

Foreign materials are always present as a result of normal 
internal combustion engine operation—products of combustion such 
as water vapour blowing by the rings, carbon in finely divided 
form from lubricating oil, dust drawn in through the gas mixer 
and breather, and minute particles of metal from bearings, rings 
and cylinder wear combining with oxygen to form metallic oxides. 
These materials upon combining form sludge. 

The above-mentioned fine foreign particles are in suspension, and 
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the object is to take them out of the oil before they form sludge. 
This can be done in various ways. Those in general use are as 
follows: 

(a) Changing the oil frequently before too much sludge is 
formed. This is a rather expensive matter, as it increases lubri- 
cating oil cost and does not remedy the cause. 

(b) Installing oil filters on the engine which will continuously 
filter part of the oil flow through the engine while it is in opera- 
tion. This method works fairly satisfactorily, especially if the 
operator will keep the filters clean by changing the filtering 
elements when necessary. 

(c) Installing a dry sump system on the engine. This consists 
of installing two lubricating oil pumps, one about 10-15% greater 
capacity in volume than the other, the larger pump taking the oil 
out of the crankcase and boosting it into a day tank having a 
capacity of not less than twenty gallons for the smaller and fifty 
gallons for the larger engines. From this tank the oil flows by 
gravity to the second pump, which forces it through the lubricating 
system of the engine draining back to the crankcase. Having a 
larger pump to drain the crankcase insures against the oil level 
building up in the crankcase and helps to pull out the water 
vapours which are always present. 

It is very important that the engine be operated at a sufficiently 
high temperature so that the oil will have an operating tempera- 
ture of from 150° to 160°, which will permit the water to 
evaporate. The object of the large day tank is to give plenty of 
capacity and area for the solids in the oil to settle out. A smaii 
tank will not work satisfactorily. 

There are several lubricating oil filters and refiners on the 
market which do a most excellent job of reclaiming dirty oils. 
They bring the used oil back not only to its original quality but 
sometimes even better, as they take out the impurities which contri- 
bute to the making of sludge. These filters all use what is known 
as the Batch System—that is, they accumulate the used oil until] 
they have a sufficient quantity to warrant starting up the filter and 
then clean it at one time. These filters are quite expensive and in 
consequence are only warranted where a considerable quantity of 
lubricating oil has to be cleaned each year. 

There are quite a number of home-made filters in use, none of 
which is able to bring back the original colour. However, they 
do improve the oil to a point where it can be used over again by 
taking out the larger particles of impurities in the oil. The oil 
reclaimed in this type of filter is satisfactory for slow speed engine 
and equipment, but not for the higher speed engines. 

One method used in these home-made filters is to settle impuri- 
ties out by gravity. This is done in large steel drums and is 
accelerated by keeping the oil hot. Another method is to filter the 
oil first through a bed of cotton waste, after which it is passed 
through a solution of soap and water followed by several baths 
in clean water. 








Oven Thermostats 


A patent concerning oven temperature control has been granted 
to J. E. Sherlock and the British Thermostat Company, Ltd. 
(No. 522,503; application date, Dec. 15, 1938.) It relates to the 
type wherein the gas control valve is operated by a diaphragm 
responsive to the variations in pressure of a fluid contained within 
a phial disposed within an oven. The object is to provide an 
improved construction which also has means for giving a visible 
indication when the temperature within an oven reaches or exceeds 
a predetermined level. 

Fig. 1 is a sectional plan of a gas oven control valve. In the 
construction illustrated the valve comprises a casing formed in two 
parts a and b detachably connected by screws, the upper part being 
formed with a gas inlet passage 1 communicating through passages 
la with an annular recess 2 from which the flow of gas is con- 
trolled by an annular valve member 3 mounted in a chamber 30, 
communicating directly with gas outlet passages 31 either or both 
of which can be used according to requirements. The valve 
member 3 is urged onto its seating, constituted by the upper edges 
of the annular recess 2, by a spring 4 whose upper end bears 
against the inner end wall of the casing a. The valve member 3 is 
adapted to be lifted from its seating by engagement with the valve 
member of a ring 5 screw threaded onto a thimble 6 pressed by 
a spring 8 towards a diaphragm 7. 

Initial adjustment of the position of the annular valve member 3 
relatively to its seating at any specified temperature, is made by 
adjustment of the screw threaded ring 5 along the thimble 6. The 
tension of the spring 8 is controlled by the position of a nut 9 
adjustably mounted on the inner screw threaded portion of a 
spindle 10 whose outer end carries and is adapted to be rotated by 
an operating knob 11. When the spindle 10 is rotated relative 
axial movement-of the nut 9 is compelled by arms 32 on the nut 
which engage grooves 33 cut in the adjacent wall of the casing 
part b. Leakage of gas along the spindle 10 is prevented by 
forming the said spindle with a flange 34 bearing upon a packing 
washer 12 supported by the outer portion of the casing part b and 
close engagement being compelled by means of a spring 13. 

The casing part b also carries by-pass and pilot connexions, the 
two valve members being screw threaded into their sockets and 
formed with groove heads for permitting rapid external adjust- 
ment. The by-pass connexion short circuits the annular valve 3, 





while the pilot connexion permits a flow of gas to take place 
through a pipe connected to a socket for the purpose of lighting 
the oven irrespective of the position of the thermostatic valve. 

The knob 11 is hollow and within it is mounted a magnet 17 
secured to an inner surface lla forming part of the knob. An 
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iron armature 18 is secured to a cylindrical button 19 disposed 
concentrically within the knob, the button being tapped centrally 
to receive a screw threaded stem 20 whose inner end bears upon 
the outer end of a push rod 21 which bears at its inner end against 
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a boss 22 formed centrally of a diaphragm pressure plate 23. The 
position of the rod 21 relatively to the magnet 17 is thus made to 
indicate the position of the diaphragm plate 23 relating to the 
diaphragm casing 24 and also the position of the annular valve 3 
relatively to its seating. 

The button 19 is pressed downwards by a spring 25 when the 
armature 18 is released from the pull of the magnet 17 but when 
the cooker is cold the button 19 stays in the inner position shown 
in Fig. 1 owing to the attraction of the magnet, the annular valve 
3 being under such conditions off its seat to enable the full gas flow 
to pass. 

To the inner side of the diaphragm casing 24 is connected one 
end of a capillary tube 35 which connects the chamber on the inner 
side of the diaphragm 7 with a phial containing an inert gas, prefer- 
ably nitrogen, and disposed within the oven under control. The 
dimensions of the phial are such that the capacity of the 
diaphragm chamber relatively to the said phial is small, so that 
inaccuracy of operation caused by change of temperature of the 
diaphragm chamber is small also. 
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As the temperature of the oven rises the increase of pressure in 
the diaphragm chamber forces the diaphragm 7 outwards, that is in 
a direction towards the knob 11, and the push rod 21 is thereby 
moved axially by the diaphragm plate 23 until the rod engaves 
the stem 20 and forces it outwards moving the armature 18 away 
from the magnet 17 until the spring 25 is freed to operate and 
force the button 19 outwards, its movement being limited by a 
collar 26 formed on the button engaging against an inwardly turned 
flange 27 in the knob 11. The cylindrical walls of the button {9 
are brightly coloured and its projection indicates at a glance that 
the oven has risen in temperature. The position of the annular 
valve 3 relatively to its seating at which the button 19 is projected 
is adjusted by rotating the screw threaded stem 20. 

Leakage of gas along the sides of the push rod 21 is prevented 
by filling with a grease packing an annular space 36 formed within 
the spindle 10 around the said rod. 

Rotation of the knob 11 is limited to one turn by means of a 
stop 28 formed on the casing part b which is engaged by a pin or 
lug 29 attached to the knob. 





Mobile Gas Producers 


Among the new patents is one granted to the Gas Light and 
Coke Company and H. M. Lawrence (No. 523,041; application 
dates, Dec. 23, 1938, March 17,1939) which relates to gas producers 
of the portable type. Its object is to provide improved means for 
minimizing interference in operation caused by the formation of 
clinker. 











The invention is illustrated in the accompanying drawings, in 
which Fig. 1 is a sectional elevation of a producer having a down- 
wardly projecting tuyere which with its water reservoir is shown 
in dotted lines, Fig. 2 is a rear elevatiqn of the tuyere and water 
reservoir, Fig. 3 is a plan of the tuyere and water reservoir illus- 
trated in Fig. 2, Fig. 4 is a section on the line O—O of Fig. 2, and 
«3 5 is an enlarged view of the nozzle end for the tuyere shown 
in Fig. 4. 

The producer comprises a cylindrical casing | provided with a 
fuel inlet 2 and door 3 therefor at its upper end and an ash and 
clinker outlet 4 and door 5 at its lower end. Extending through 
the upper end 6 of the producer casing is a cylindrical sleeve 7 
carried on a flange 8 attached in a gas tight manner to the upper 
end 6 and provided with an inwardly projecting flange 9 at its lower 
end. Within the sleeve is mounted a lining 10 provided with steps 
11 arranged in a spiral. The sleeve 10 rests on greased asbestos 
packing 12 which in turn rests on the flange 9. The tuyere 13 has 
around its upper end a sleeve 14 rigidly attached to the tuyere by 
screws or pegs 15 and provided with steps 16 which co-operate with 
the steps 11 of the sleeve 10 so that by lifting and turning the 
tuyere 13 it can be raised the height of one or more steps. The 
sleeve 14 forms a sliding fit within the lining 7. The lining 10 
forms a sliding fit within the sleeve 7 so that the weight of the 
tuyere 13 and water reservoir 21 rests on the packing 12 and thus 
a gas tight joint is formed. The lining 10 is held against rotation 
bo stud projecting from the sleeve 7 and fitting into a slot in the 
ining. 

The steps 11 on the sleeve 10 may be inclined downwardly from 
the outer edges to the inner edges thereof and the steps in the sleeve 
14 may be inclined to fit into the steps 11, in order to eliminate 
any possibility of the tuyere slipping out of position. Alternatively 


the steps may be arc shaped, steps 16 being adapted to hook into 
the steps 11. 

The tuyere 13 is formed of two co-axial cylinders 17 and 18 
connected together at their lower end and separated by a cylinder 
19 which has its lower end 20 flared outwardly and serrated. The 
cylinder 18 has connected thereto at its upper end a water reservoir 
21. The cylinder 17 extends upwardly through the reservoir 2! 


and is provided with a flame trap 23 at its upper end. The lower 





end through which air is delivered is bent so as to provide a nozzle 
32 which is directed outwardly away from the longitudinal axis of 
the tuyere. Thus, when the tuyere is moved upwardly or down- 
wardly and is at the same time rotated the stream of air follows 
a spiral path which sweeps over a greater area of the fuel bed 
than if the lower end of the cylinder were straight. The cylinder 
19 extends about half-way up into the reservoir. The water reser- 
voir 21 is provided with cooling fins, 24, steam and spray trap 25 
and outlet pipe 26 and inlet opening 27. In operation when the 
water at the lower end of the tuyere 13 becomes heated, the 
currents of warm water and gaseous bubbles which tend to form 
are deflected into the inner chamber between cylinders 17 and 19 
in which there is no obstruction and move upwardly therethrough. 
The colder water is drawn downwardly through the outer chamber 
between cylinders 18 and 19 to replace the water moving upwardly 
and a circulation of the cooling water is set up in this manner. 

The producer may be provided at its lower end with a lining 
28 of frustoconical form. The gases produced pass down through 
this lining 28 and thence through openings 29 in a cylinder 30 to 
the tangentially arranged outlet pipe 31. 

Also illustrated in the Patent Specification is’ a cross-draught 
producer having a horizontal tuyere. 


Owing to the Increased Cost of coal and the impossibility of 
producing and selling gas at a price reasonable to consumers and 
economic to the Company, the Slamannan Gas Company ceased 
operations on July 31. According to the latest returns, the Com- 
pany had an output of something under 2 million cu.ft. per 
annum, and served about 260 consumers. The last published 
price was 9s. 2d. per 1,000 cu.ft. 
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Products Prices 


The London Market 
Aug. 5. 

Prices of tar products in the London 
market remain steady at the following 
levels: Owing to lack of Continental 
demand, it is not possible to give a value 
for pitch ; creosote is about 43d. to Sd. per 
gallon, refined tar 33d. to 4d. The price of 
pure toluole under the Ministry of Supply 
Toluene No. 2 Order, 1940, is 2s. Sd. per 
gallon, pure benzole Is. 10d., 95/160 solvent 
naphtha Is. 11d. to 2s., and 90/160 pyridine 
about 18s. 6d., all per gallon naked; refined 
naphthalene crystals, £23 per ton in bags, all 
ex makers’ works. 


The Provinces 
Aug. 5. 

The average prices of gas-works products 
during the week were: Pitch.* Toluole, 
naked, North, Is. 94d. (Controlled by 
the Ministry of Supply Order No. 1, 
which fixes the maximum price at which this 
material may be sold). Coal tar, crude 
naphtha, in bulk, North, 9d. to 94d. Solvent 
naphtha, naked, North, Is. 8d. to Is. 9d. 
Heavy naphtha, North, Is. 44d. to Is. 54d. 
Creosote, ex works, in bulk, North, 
liquid and salty, 44d. to 43d.; Scotland, 44d. 
to 43d.; low gravity, 44d. to 43d. Fuel 
Grade, 4d. to 44d. Carbolic acid, 60’s. 
3s. 6d. to 3s. 74d. Naphthalene, £15 to 
£20. Salts, 75s. to 85s., bags included. 
Anthracene, “A” quality, 44d. to 43d. 
per minimum 40% purely nominal. Heavy 
oil: Unfiltered anthracene oil, (min. gr. 
1,080), Sid. to S4d.; filtered heavy oil 
(min. gr. 1,080), 53d. to 6d.; heavy anthra- 
cene oil gr. less than 1,080, 6d. to 64d. 


* Pitch.—Owing to the Export Trade being at a stand- 
still due to the position in France it is practically 
impossible at the moment to quote a market price for 
pitch. For the same reason no quotation can be given 
for crude gas-works tar. 


Scotland 
GLascow, Aug. 3. 


Quietly steady conditions have prevailed 
during the week. Prices generally are well 
maintained. 


Refined tar.—Reasonable quantities are 
leaving the Works for delivery in the home 
market at 44d. to 44d. per gallon, and for 
export at 34d. per gallon, both f.o.r. naked. 


Creosote oil—No great demand exists, 
but makers’ prices are steady, as follows: 
Specification oil, Sd. to Sid. per gallon; 
low gravity, 6d. to 64d. per gallon; neutral 
a to 6d. per gallon; all ex Works in 
ulk. 


Cresylic acid.—This product is decidedly 
dull, and supplies can be secured as under : 
Pale, 97/99%, 1s. 11d. to 2s. 1d. per gallon; 
Pale, 99/100%, 2s. 3d. to 2s. 5d. per gallon ; 
Dark, 97/99%, 1s. 8d. to 1s. 10d. per gallon ; 
all ex Works in buyers’ packages. 


‘ Crude naphtha remains steady at 64d. to 
74d. per gallon ex Works in bulk, according 
to quality. 

Solvent naphtha.—90/160 is quoted at 
ls. 84d. to 1s. 9d. per gallon, and 90/190 


heavy naphtha at Is. 44d. to Is. 54d. per 
gallon. 


Motor benzole is 1s. 8d. to 1s. 84d. per 
gallon. 


Pyridine.—90/160 grade is 17s. to 18s. 
per gallon, and 90/140 grade is 19s. to 20s. 
per gallon. 


S. Crookston & Co. advise us that for the 
duration of the war they have returned to 
— old address at Hornton, Banbury, 

xon. 
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Dividends Announced 


Portsmouth & Gosport 

The Directors of the Portsmouth and Gos- 
port Gas Company recommend the payment 
of an interim dividend on account of the 
year ending Dec. 31, 1940, at the rate of 
£3 12s. 6d.°% on the consolidated stock. This 
compares with the rate of £4 2s. paid last 
year. 


Tottenham & District 


The Directors of the Tottenham and 
District Gas Company have declared 
interim dividends at the following rates: 
On the Ordinary Stock 24% actual. On the 
5° Preference Stock 24% actual. On the 
4°, Preference Stock 2}% actual. On the 
6% Preference Stock 3% actual. All less 
income-tax at 8s. 6d. in the £. Payable on 
Aug. 16 next. 


Gas Undertakings Results 


Loughborough 

The total sales of the Borough of Lough- 
borough Gas Department during the past 
financial year amounted to 207,456,000 cu.ft., 
which represents an increase over the sales 
of the preceding twelve months of 
13,202,000 cu.ft., or 6.8%. Of this total, 
prepayment meter consumers took 42.1%, 
industrial and commercial consumers 23.4%, 
and ordinary meter users 21.7%. During 
the year four additional vertical retorts have 
been installed, and the erection of a new 
holder has been completed. In spite of 
higher costs, no increase in the price of gas 
has been found necessary. The gross profit 
on the year’s working amounts to £16,668, 
which is an increase of £652 when com- 
pared with that of the previous year. The 
net profit is £1,635. 


Salford 

It is stated in the annual report of the 
City of Salford Gas Department that the 
quantity of gas sold during the twelve 
months to March. 31 shows a decrease of 
8.65% when compared with the sales of the 
preceding year. The actual decrease is 
122,758,900 cu.ft., but of this quantity 
120,381,000 cu.ft. is due entirely to the loss 
of the street lighting load. The trifling 
difference of 2,377,900 cu.ft. is easily 
accounted for by decreases due to evacua- 
tion and other exceptional circumstances. 
Gas sales for industrial purposes continue to 
increase, and the large increase in consump- 
tion by domestic consumers on the two-part 
tariff is regarded as being particularly en- 
couraging. An increase in unaccounted-for 
gas is attributed entirely to the unprece- 
dented number of fractured mains during 
the frost of January and February, when 
some 185 mains, ranging in size from 2 in. 
to 18 in., were found to be broken. The 
total number of consumers at the end of 
March was 89,257, as against 90,596 a year 
ago. On the financial side, after meeting 
loan and other charges, and contributing 
£10,000 to the General Rate Fund, there is 
a deficit of £13,949 on the year’s working, 
which compares with a profit for the pre- 
vious year of £4,093. 


Southport 

The gas consumed during the past financial 
year within the area of supply of the County 
Borough of Southport Gas Undertaking 
amounted to 816,440,700 cu.ft., which com- 
pares with 870,925,200 cu.ft. in the preced- 
ing twelve months—a decrease of 54,484,500 
cu.ft. or 64%. Of the gas consumed, 
65.13% was registered by ordinary meters, 
30.82% by prepayment meters, and 4.05% 
by public lamps, &c. During the year, the 
total number of meters in use increased by 
203, to 30,788 ; the falling off in consump- 
tion being considerably more than accounted 
for by the war-time cessation of public 
lighting. The net profit of £9,665 compares 
with £9,938 last year, and from this amount 
the sum of £2,704 has been transferred in aid 
of rates. 
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A.R.P. 


PROTECTION 
OF SANDBAGS. 


METRO CREOSOTE 
EMULSION 


METRO COPPER 
CREOSOTE 
EMULSION 


Both Emulsions con- 
form to the Specific- 
ation of the Ministry 
of Home Security 
Memorandum A.R.P. 
279/1939 — 20/10/39, 
and are available in 
GREEN at - slight 
additional cost. 








SOUTH 
METROPOLITAN 
GAS CO. 
REGIS HOUSE, 


KING WILLIAM = STREET- 
E.C.4. 


Telephone: AVENUE 2755. 
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For every size of works and 
every class of coal... 


iin 


CARBONIZING 
PLANTS 





GLOVER-WEST VERTICALS 
WESTVERTICAL CHAMBERS 





440 carbonizing plants have been built or are under 
construction by West’s in 24 countries: Working results 
from a wide variety of gas coals have established the 


high efficiency and adaptability of the West systems: 


tM 


GAS IMPROVEMENT CO -LTD- 





MILES PLATTING MANCHESTER 10 


TELEPHONE-—-COLLYHURST 2961-2-3-4-5 . TELEGRAMS-——STOKER, MANCHESTER 


LONDON OFFICE TEMPORARY ADDRESS — BATH ROAD * HARMONDSWORTH * WEST DRAYTON * MIDDLESEX TEL.— WEST DRAYTON 2288-9 
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GAS STOCKS AND SHARES 


There was little change in the general conditions on the Stock 
Exchange last week.. The volume of business continued small, 





















13s. 9d. while Imperial Continental and Wandsworth both gained 
24 points. The market had its setbacks, however, and the heaviest 


although the recoveries which have taken place during the past few losses among ordinary stocks were those of Mid. Southern “C” 
weeks were mostly held. Gilt-edged stocks attracted a small but and Plymouth and Stonehouse with falls of 5 points each. 
steady stream of buying and any changes in price were fractionally Owing to the drastic cut in the supplies of paper the Stock 
higher—24% Consols closing 4+ higher at 73. Home rails were Exchange Committee have found it necessary to reduce the size of 
marked ex div. at the commencement of the week, and this coupled the Official and Supplementary Lists. This has been accomplished 
with some: profit-taking led to falls of a few points, though the by removing temporarily from the lists those securities in which 
market remains steady and offers very substantial yields at current dealings are infrequent. It has been pointed out on_ several 
prices. There were no important movements in the miscellaneous occasions in this Report that a large number of gas stocks are 
market. Oils were quiet, but more interest centred round rubber closely held and rarely come into the market and in view of the 
and tea shares. Committee’s decision the effect of this has been to cut down 
The Gas Market also remained quiet and here as elsewhere any severely the number of these stocks to be included in the Official 
small demand had the effect of putting up prices. Last week, for List in future, while those in the Supplementary List have been 
example, a few transactions in South Metropolitan Stock led to a even more drastically curtailed. The Lists are shown in full this 
rise in the quotation of 7 points to 514. Gas Light units also week, although the alterations in quotations refer only to those 


speedily recovered from the ex div. price and closed 6d. higher at stocks remaining in the revised official publications. 





Official Quotations on the London Stock Exchange 















Dividends. Dividends. 
When Quota- or When Quota- or 
Issue. ex- Prev. Last NAME. tions Fall Issue. ex- Prev. Last NAME. tions Fall 
Cividend. | Hf. Yr. Hf. Yr. Aug. 2. on Dividend. | Hf. Yr. | Hf. Yr. Aug. 2. on 
% p.a. | % p.a. Week. £ % pa. | % pe. Week 














1,767,439, Mch. 11 8 7 Alliance & Dublin Ord. es 99—100 pen 148,955 June 24 5 5 M. i. Utility 5 p.c. Deb. 95—100 
374,000 July | 4 4 Do. 4 p.c. Deb : 90—95 on 125,000 July | 34 34 Do. 34 p.c, Red. Bds. . 87—92 be 
957,608 May 13 5 5 Asscd. Gas & Water U'd'ts Ord. 12/-—14/- pa 675,000, May 6 +4 +4 Montevideo, Ltd. 52—57 3 
500,000 Ps 44 44 Do. 44 p.c. Red. Cum. Pref. 15/6—17/6 ‘i 250,000, Mch. 18 7} 5,3, North Middlesex 6 p.c. 5 Geis: 103—108 
535,545 me 4 4 Do. 4 p.c. Red. Cum. Pref. 14/6—16/6 st 396,160) Jan. 29 5 5 Northampton 5 p.c. max... 97—102 
336,646 4 4 Do. 4 p.c.Irred.Cum. Pref. 12/6—14/6 "... 300,000 Api. 29 9 7 Oriental, Ltd... 108—113 ie 
750,000 Mch 18 34 3} Do. 34 p.c.Red. Deb... 82—87 ein 468,537 June 3 7 8 Plymouth & Stonehouse 5 Pp. mm 90—100 -5 
$60,070 | Feb 19 7 7 Barnet Ord. 7 p.c. a ao 113—118 -2 621,667 Feb. 5 8) 8% Portsmouth & Gosport Cons. 100—105 Re 
,000 | Api. 8 “3 1/98 Bombay, Ltd. 7 ... 19/6—21/6 ‘as 241,446 a 5 5 Do. S p.c. max. ... om 73—78 -2 
181,915 Feb. 26 9 94 | Bournemouth Sliding Scale ... 145—150 aa 73,350 + 5 5 Do. 5 p.c. Pref. ... 87—92 ; 
690,526 “ 7 7 Do. 7 p.c. max. we) EIS —120 -2 75,000 e 4 a Do. 4 p.c. Pref. ... ou 70—75 
493,960 6 6 Do. 6 p.c. Pref. .. | '15—120 a 114,000 | Feb. 5 5 5 Preston 5 p.c. Pref... 88—93 
50,000 June 17 3 3 Do. 3 p.c. Deb. ae 65—70 aes 247,966 June 17 a - Primitiva 4 p.c. Cons. Deb. 91—%6 
362,025 o 4 4 Do. 4 p.c. Deb. ous 90—95 ay 625,959 July 1S 4 4 Do. 4 p.c. Red. Deb. ... 90—95 
335,000 a 5 5 Do. 5 p.c. Deb. -= 95—100 ia 15,000 Mch. I! 6 6 San Paulo 6 p.c. Cum. Pref. .. 44—6} 
357,900 Feb 19 a 6} —- Brighton, &c., 6 p.c. Con. -. | 100—105 ba 441,275, Apl. 29 U/tb 1/14 Severn bay’ te Cor.ld.Ord. 14/-—16/- 
659,955 « 6 53 Do. 5 p.c. Con. 85— 90 a 460,810' Mch. [1 -/103  -/103 bP os Cum. Pref. ... !6/-—18/- 
205,500 6 6 Do. 6 p.c.°B’ Pref... 103—108 ra 133,201 | Feb. 12 8h 5 Shrewsbury p.c. Ord. «. $105—115 
855,000 Mch | 7 8 British Ord. - aes wee 82—92 ree 9,000 June 17 14 5 South African Ord. 34—44 
100,000 | June 17 7 7 Do. 7 p.«. Pref. 11S—120 aaa 1,996,297 Apl. 29— «1/23 ly South East'n Gas Cn. Ld. Ord. | 1/-—13/- 
350,000 is 54 54 Do. 54 p.c.‘B’ Cum. Pref. 110—115 sii 1,000,000 Mch. 4 -/10f = -/10% Do. 4 p.c. Red. Cum. Pref. 14/-—16/- 
120,000 4 4 Do. 4 p.c. Red. Deb. 75—80 Be 769,191 ‘a 4 4 Do. 4 p.c.Cum. Pref. ... 13/-—15/- 
450,000 5 5 Do. 5 p.c. Red. Deb. 93—98 aa 450,000 Feb. 12 4 4 Do. 4 p.c. Red. Deb. ... 95- 106 
100,000 22 May °33 6 4 Cape Town, Ltd. ae «o 4—} oon 150,000 - 34 34 Do. 34 p.c.Red. Deb. ... 89—94 o 
100,000 | 6 Nov. ‘33 4 — 4} p.c. Pref. ae iad nh 6,709,895 en 5 4 South Met. Ord. ore 49—54 +7 
150,000 June 17 4 4 4} p.c. Deb. an 52—57 i 1,135,812 “ 6 6 Do. 6 p.c. Irred. Pref. ... 100—110 ae 
626,860 July 15 5a 6 costa Con. Ord. poe 89—94 a 850,000 a 4 4 Do. 4 p.c.lrred. Pref. ... 72—77 
237,860 June 17 5 Do. 5 p.c. Red. Deb. a 95—100 Sd 1,895,445 | July ! 3 3 Be. 2 ne. Ook .... me 60—65 
98,936 Apl 8 2/- 2/- | Colombo Ord. ... a Hy—1} i 1,000,000 July 15 5 5 Do. 5 p.c.Red.Deb.... 95—100 
24,510 < 1/43 Thy Do. 7 p.c. Pref. vee 19,6—21/6 600,000 - 33 33 Do. 3}p.c.Red.Deb. ... %1—96 
739,453, Mch 26 -/11.48 | -/11.48 | Colonial Gas Assn. Led. “Ord per 14/6—16/6 is 1,543,795 | July 22 3 4 South Suburban Ord. 5 p.c. ... 60—70* 
296, 144 1/3.30, 1/3.30 Do. 8 p.c. Pref. ... eee |20/-—22/- oe $12,925 July 8 5 2 Do. 5- p.c. Pref. ... ws 88—93 
1,748,935 July 22 2 3 Commercial Ord. aa 37—42* wie 500,000 ss 4 4 Do. 4 p.c. Pref. ... i 71—76 
140,000 | Feb. 19 4 4 Do. 4 p.c. Red. Pret. ae 87—92 wi 250,000 e 3} 3} Do. 3} p.c. Red. Pref. pes 80—85 
620,000 June 10 3 3 Do. 3 p.c. Deb. “ 58—63 mn 888,587 June 10 5 5 Do. 5 p.c. Deb. ... wea 95—100 
286,344 Feb 19 5 5 Do. 5 p.c. Deb. . ase ua 88—93 ini 250,000 4 4 Do. 4 p.c. Deb. ... sie 85—90 
200,000 * 3} 33 Do. 33p.c.Red.Deb. ... 20—95 oe 200,000 Feb. 12 3} 34 Do. 34 p.c. Red. Deb. 87—92 
807,560 Feb 12 7 F Croydon sliding scale ... pom 88—93 a 427,859 Api. 1S | -/8 1/2¢ S$. Western Gas & Water Ord. 13/-—15/- aa 
644,590 5 5 Do. i . a we 82—87 A 160,523 ‘a -/103 | -/10% Do. 44 p.c. Red. Cum. Pref. !5/-—17/- zt ’ 
620,385 July | 5 5 Do. 5 p.c. Deb. 90—95 * 110,000 | June 17 4 . Do. 4 p.c.Red.Deb.... 85—90 ; 
208,660 Feb 9 5 5 | Dudley, Brietley Hill& Dist. Ord. 98—103 es 180,000 os 34 34 Do. 3} p.c.Red.Deb.... 82—87 i 
82,275 Ps 5 5 Do. 5S p.c. Con. Pref. ... 93—98 adi 750,541 Feb. 5 5 54 Southampton Ord. 5 p.c. ae 70—75 -3 
79,000 a 3} 3} Do. 3}p.c.Red.Deb. ... 93—98 ia 148,836 June 17 4 a Do. 4 p.c. Deb. 82—87 a 
239,000 Jan 29 5 88/6 East Hull Ord.Sp.c. ... ... | 70—80 das 350,000' Feb. 12 3 54 Swansea HI p.c. Red. Pref. ... 92—97 =$ 
187,215 Feb 12 58 Si a ‘aiid Ord. 5 p.c. 93—98 pes 200,000| June 24 3 3} Do. 3}p.c.Red.Deb. ... | 85—95 ; 
176,211) June 17 5 5 5 p.c. Deb. 90—95 sila 1,076,490 Feb. 26 6} 5 Tottenham and Distrig Ord.... 75—85 
250,000 July 8 4 6 Ge Comment rd.°B’ ... (13/-—15/- ‘a 409,835 ‘a 54 53 Si p.c. Pref. ... -.. 100—105 
250,000 | May 13 4 4 Do. 4 p.c. Red. Cum. Pref. 15/-—17/- ‘a 62,235 “ 5 5 Do. 5 p.c. Pref. ... pe. 90—95 
19,152,410, July 29 38 4; | Gas Light & Coke Ord. «. (13/3-14/30* +-/6 453,380 June 10 4 4 Do. 4 p.c.Deb. .. eee 82—87 
2,600,000 ‘ 34 34 Do. 34 p.c.mex.... ...| 54—59* -1 1,247,505! May 20 4 6 UY. a Gas Cor. Ord. -. i2/6—14/6 
4,477,106 ‘ 4 4 Do. 4 p.c. Con. Pref. ... 75—80* -2 1,085,952’ May 13 4, 44 4} p.c. Ist Cum. Pref. ... 14/-—16/- 
2,993,000 | July 8 3} 3} Do. 3} p.c. Red. Pref... 78—83 ve 772,709 - 4 4 De. 4 p.c.istRed.Cum.Pf. 14/-—16/- 
8,602,497 | June 3 3 3 Do. 3 p.c.Con.Deb. ... 62—67 pee 745,263 June 17 3 } Do. 4) p.c. 2nd Non-Cum. Pf. |12/6—14/6 
3,642,770 Se 5 5 Do. 5 p.c.Red.Deb. ... 99—104 a 1,093,656 Mch. 18 34 3 Da. 3} p.c. Red. Deb. aa 83—88 
3,500,000 4 3 4 Do. 4 p.c. Red. Deb. ... 95—100 ae 378,106 Mch. i 7 7 Uxbridge, &c., 5 p.c. ... ee 95—!00 
700,000; Mch. 11 3 3} Do. 3}p.c.Red.Ded. ... 80—85 Kas 133,010 “a 5 5 Do. Sp.c. Pref. ... 95—100 ¥ 
270,466 | Feb. 19 6 6 Harrogate New Cons. jas 93—98 wa 1,371,138 July 8 3} 4 Wandsworth Consolidated .. 67—72 +24 
157,500} Apl 8 tl/- | tl/- | Hong Kong and China Ord. ... 4—} baa 2,525,768 al 4 4 Do. 4 p.c. Pref. ..  ... 70—75 -1 
5,600,000 | May 13 4 8 Imperial Continental Cap... 35—40 +24 1,343,964 June 17 Lo 5 Do. S p.c. Deb. ... ons 90—95 ae 
172,810, July 29 3} 3} Do. 34 p.c. Red. _ i 63—68* -1 383,745 ‘o 4 4 Do. 4 pc. Deo. .. pee 80—85 
63,480 June 24 3 3 Maidstone 3 p.c. Deb. “ae 54—59 pet 400,000 = 3} 3? Do. 3}p.c.Red.Deb. ... 87—92 
45,000 | June 10 +8 +10 Malta & Mediterranean | 88—98 on 558,342 July 15 6 5 Watford and St. Albans Ord. ... &8—93 
Metropolitan (of Melbourne) . 200,000 - 5 5 Do. 3 p.c. Pref. ... a 87—92 
392,000 | Apl. | 5} 5} 5i p.c.Red.Deb.... a 95—100 «. || 200,000 a 5} 5A Do. + c. Pref. . 97—102 
231,977, Feb. 19 5 5 M.S. Utility ‘C* Cons. . 70—75 -5 200,000 4 4 Do. + p.c. Rd. Pf. (1973 8) 85—90 
968,658 ee 4 4 Do. 4 p.c. Cons. Pref. 77—82 a 100,000 “a 4 4 Do. 4 p.c. Red. Pf. (1959) 91 —96 
390,076 June 24 4 4 Do. 4 p.c. Deb. ons 85—90 ~ 209,000 June 10 34 34 Do. 34 p.c. Red. Deb. del 85—90 











@.—The quotation is per £1 of Stock. * Ex. Ow. t Paid free of income-tax. t For year. § Actual. 


Supplementary List and Provincial Exchanges overleaf. 
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f 
Dividends. Rise Dividends. Ri 
When — or When Quota- ~y 
Issue. ex- Prev. Last NAME. ane Fall Issue. ex- Prev. Lase NAME. tions Fall 
Dividend. Hf. Yr. Hf. Yr. Ae 2 on | Dividend. Hf. Yr. Hf. Yr. Aug. 2 on 
% pa. % p.a. -— Week | £ | % pa. | % p.a. Week, 
e e ni S We 
Supplementary List, not Officially Quoted, London BRISTOL EXCHANGE in 
; Cem 
202,152 Mch. 18 5 5 Ascot Ord. 80—85 ove 347,756 July 26 6 5 Bath Cons. vee ee eee 98—103* -2 
128,182 Dec. 27 5 5 Do. 5 p.c. Pref. 85—90 vee 1,667,250 July 15 5 5 Bristol, 5 p.c. max... eee | — 9O0—92 +1h Alur 
31,035 Mch. “ -/9% “$e Associated Utilities 4 p. <. Pref. 15/——17/- . 120,420 June 17 4 + Do. Ist 4p.c. Deb.. ane 94—96 
100,000 June 24 34 4 Do. 3}p.c.Red.Deb. .... 87—92 “es 415.250 % 4 4 Do. 2nd4p.c.Deb.  ... | 92~95 se Cruc 
17,000 Feb. 19 8 8 Bognor Orig. Ord. ‘A’ ee 102—112 sa 328,790 on 5 5 Do. 5 p.c. Deb. ose os. | 108151 i 
62,210 & 8 8 Do. New Add. ‘A’ was | MOR —§12 a 274,000 July” 26 5 5 Newport (Mon.) Ord.. | 9003" | <p Tin 
87,160 ” 7 7 Do. New 7 p.c. max... 95—105 ove 13,200 Mch. 26 7 8} ©Pontyp'l Gas & Ww. 10 Pp. «tA? 14—124 eas 
37,440 July 29 10 10 Cam. Univ. & Town 10 p.c. max. 145—155 ae 13,600 pe 5 6 Do. a ae ee 9}—10 i 
125,970 = 7 7 Do. 7 p.c.max....  ... | 100—110 en 40,000 nd 5 © oe 2A, ne | @ iol 
39,025 * 5 5 Do. 5 p.c.max.... ...| 80—90 dds 140,778, Feb. 12 5 5  Weston-super-Mare Cons. ... —92 _ Fort 
96,410 July 15 44 44 Cardiff 4} p.c. Pref. |<...) 85—90 is 64,338 Dec. 27 4 4 Do. 4 p.c.Deb.... ...| 90—95 a si 
55.520 Feb. 19 6 6 Colchester 6 p.c. Pref... +» 100—105 “ee 33,340 - 74 7 Do. 74 p.c. Deb. ... «. | 140—150 : 
90,550 Mch. 18 5 5 Do. 5 p.c. Deb. .- | 95—100 & a Pers 
— —_ 12 : : en : p.c. Pref. ... os 77—82 sie : : ro a 
130,000 July ! 1°. p.c. Deb. ... on 82—87 s Obit 
65,000 Meh. 4 7} 6 Eastbourne 'A’5 p.c. ... «»  100—105 om LIVERPOOL EXCHANGE 
198,000 é $3 Do. <b 34 Pc oe 7883 “e Furt 
112,31 a Oo. p.c. Pref. ... bee 90—95 Ex 
130,000 June 24 8 § 5S Do. 5 pe.Deb... |. 95—100 =. aac ¢| 3 ea: S| eS 
130,500 Feb. 19 7% | 7h Exeter New Ord. (£10) 14s | »| »| o& Reece... —| oo | 2 _ 
24000 Aug 21 8} Bt. Yarmouth} pac. max. (€30) 1520 ‘tee; ; , 2 Fee -| oe | - 
59,400, z z Do. 74 pc. max. (€30) ... 10-15 ~~» | 2067410| Feb” 191 6 ima.” 6|(~| ae 
51,160 June 10 § 5 Do. 54 p.c. Deb. . | 100—105 |.) || wats mee Cee = ai vv 
245,500 June 17 5 5 Do. 5 p.c. Red Pref. eee | 974—1004 -2 
152,600 Feb. 26 8 9 | Guildford Cons. -- $10—120 ~ * 
54055, 5 5 Do. 5 p.c.Pref. —| ae | = 306,083 | july 8615) 4 4 | De 4 pc. Deb...  .. 101 
68,250 June 17 5 5 Do. 5 pe.Deb.... |. 95—100 7” ae. *| & 7; esa. - -| ae 
156,600 Feb. 19 7 5 Hampton Court Cons. 75—85 md P » ‘ sited on ve ig 
pees ag 4 : : pot d&N.W.G. he .Cpn. Ord. —— ~ 
t ‘eb. I Lea Bridge 4 p.c. Pre 75—80 oD 
60,000 ‘ 6 ‘ Do. 6 p.c. Pref. woe | 105—U15 ue NEWCASTLE EXCHANGE 
94,876 June 17 4 4 Do. 4 p.c. Deb.. ies 80— 85 ie - ; 
73,620 Mch. 18 8} Hi Luton Cons. ‘A’... nee 115—125 ai 
107,960 Feb. 26 2 54 Mid Kent Ord. (£10) | oo | Ti—Bh at 122,577| Feb. 19 7 7 Blyth 5 p.c. Ord. eee | 113-118 . 
230,940 Feb. 5 10 10 Oxford & District Ord. =|. 135—145 of 732,000 Feb. 19 4 4 Hartlepool G. & W.Cn.& New 6368 -I 
47,112 a 5 5 Do. 5 p.c. Pref. ... me 85—90 os 2,430,267 Feb. 5 5 5.75 Newcastle & Gateshead Con. 14/-—16//a --/6 
50,000 a 6 6 Do. 6 p.c. Red. Pref. ... 100—I105 =i 682,856 4 4 Do. 4 p.c. Pref... ... 77—82 Re 
126,193 May 13 7 74 Peterborough Ord. ...  ...' 138—148 a 776,706 Dec. 27 34 34 Do. 3h p.c.Deb.... ... 80—85 
64,990 Mch. 18 7 7 RedditchOrd. ... =... | 100—110 ce 277,285 April 24 5 5 Do. 5 p.c.Deb. "43 ... 97-102 
166,850 Feb. 19 . @ Romford Ord. ... ae .. t0O—t10 332,351 Feb. 5 6 6 Sunderland 6 p.c. max. ee LO7—112 
60,000 ms 4 4 Do. 4 p.c. Pref. ssh 85—90 = ‘ oY ak 
py —_ ? A 3 Pe se ~ ei a 95—100 oa 
5,570 Feb. ugby 54 p.c. Pre EA +» 100—110 ae AN 
125,000 o 6 6 Do. 6 p.c. Red. Pref. ... 100—105 pa NOTTINGHAM EXCH GE — 
42,750 Dec. ‘ ! 5 3 . Bo p.c. Deb. . ve 102—107 a ? 7 a 
110,950 Feb. yde woo wee wee | $0010 a | 0 ont | we 
270,086 Mch. 18 7 7 |SloughOré. <3) | oe—tos | 7 2 ; ae ae -| Coe 
—_ a “4 3 : s. ae A toed Ord.” ; (eae =— 20,000| June 24| 5 5 | Long Eaton 5 p.c. Pref. =| ae = 
‘gece Men. 18 at | at | De eee Cum. Pref. 14/—16/- sanatd tetra Ue ? | ae eee A . 
127,228 Feb. ! 9 : z Swindon Gone. ‘a: .  75—80 ie . pee 
60,425 June 4 ° p.c. Deb. ... . 90—95 a - 
64,380 June 17 5 5 Torquay & Paignton 5 - Pref. 83—88 se SHEFFIELD EXCHANGE 
poy Feb. 12 ; : ee ~ . 85—95 ae ) = 
81,6 * Oo. p.c. max. oe one 75—80 we o~e 
82,000 July 22 6 6 Weymouth Ord. , 80—85* r 10,000 Feb. 19 10 10 Great Grimeby ‘A ty one Ege ote 
273,626 Feb. 12 7 7 Wolverhampton Cons. Ord... 115—120 6,500, 10 | 610 _ M "Ord ~~! oe | 
suetes| tcas” g7| | 2 oes Rea o je. | WS—IIS |... || 1.906399] Feb” 26| ‘63 | ‘6b | Shadhald Cons. | teeta | = 
r une re) p.c. Re eb. ... 98—103 nA ae 4s P | ‘D5 rae Fs 
106490 Meh. 18 Sf oR a | 7585 - 95,000 July 8 4 4 Se. 4 94.0. <<) et 
90,000 June 24 5 5 York 5 p.c. Red. Deb. ‘ 94—99 ie 
133,640 Feb. 19 6 6 Yorktown (Cam.) 5 p. ‘. ‘Cone. 82—87 as a The quotation is ea £1 of Stock. 
120,000 “ 5 5 Do. 5 p.c. Pref. ... : 85—90 eae | * Ex. div. t For year. 
35,000 June 17 54 54 Do. 54 p.c. Deb. | 103—108 | .., | 
THIS WEEK’S ADVERTISERS 
PAGE PAGE PAGE 
Abbott, Birks, & Co., Ltd. soe one 227 ~—- Harris & Pearson, Ltd. ... ‘nie CoverIV | South Hetton Coal Co., Ltd. ... one ae 260 
Aeraspray Manufacturing Co., Ltd. = 222. ~—- Harvey, G. A., & Co. (London), Ltd. ade me 219 | South Metropolitan Wr “aiaaeed oe ore 251 
Alder and Mackay, Ltd. aos ee 256 Holmes, W. Cc, & Co., Ltd. cs sks 259 Spencer (Melksham) L ac bee 224 
Ashmore, Benson, Pease, & Co., Ltd. ue 219 = Horden Collieries, Ltd. ou a a 256 | Stanton Ironworks a tea ee Ss 258 
Humphreys & ee bed. 5; ie a 232 Sterling Manufacturing Co. ae eee bee 223 
Bale & Church, Ltd. oe +» 257 Hyde, Silas Ltd. xi ee ... 227 | Strachan & Henshaw, Ltd ee 6 al ve 257 
Blakeley, Firth, Sons, & Co., Ltd. oes oy 257 Sugg, Wm., & Co., Ltd. eee coe 221 
British Fittings Co. (Hendon), Lt i See aes = Keith Blackman, Ltd ae ee 260 | Sutcliffe, Speakman & Co., Ltd. Be ae 225 
Brotherhood, Peter, Lt ee es 2 King, Walter, L Foam Sie 230, 257 
g, Walter, Ltd. oe as eee ..-230, +, : ‘“ 258 
| Trotter, Haines, & Corb :t, Ltd. im pom 
Clayton, Son, . Co., Ltd. one es panes pad Lane, George & Sons, Ltd an as 227 | Turbine Furnace Co., Ltd. eos see see 230 
‘owan, W. ns oe ne Dover ° cased aps ' " 
Crone & Taylor, Ltd. 0. 0 we ows Cover!l = Main,R.& A,Ltd. ... ... vss, ~—=246 | ‘Visco Engineering Company, Ltd. =... «225 
M » Ellis, & Co. aa ons sas 257 iis .-  CoverI,224 
Dempster, R. & J., Ltd. one an 217 Mineo Moe Ltd. ae se ia oe 228 sae, < 7 ee Ltd. i sing 326 
Dempster, Robert, & Sons, Ltd. : .-240, 257 ‘ worth, sai eas ave x 258 
Diaphragm & General Leather Co., Ltd 220 Parkinson Stove Co., Ltd. *. of = 243 ag 4 re oe os we see on asi 
Donkin Co., Ltd. (The Bryan) ove “Cover II Parkinson, W., & Co. woe wens | ieesnanemant Gente a eS 
= Pass, E., & Co. ... oR ae cas Ae 231 | hts, Ltd. iat ae a 257 
Bllison Insulations Ltd. eve vee see 258 Peebles "& Co., Ltd. e = 228 Wilke A. a ater 7 Ae eee ‘ne 222 
Ferro-Enamels, Ltd. . a. 239 Rotterton, T. (Heating Engineers), Ltd. “255 | Wyoodall-Luckham Co., Lid, sea 28 
“ Four Oaks ” "Spraying Machine Co. ... oe 220 re iam, & Son ... - mae Wright, Alex., & Co., Lt ne cee eee 22 
, Ltd. ss és see ae +e 244,245 5 
Gas Meter Co.,Ltd. *" .° Cover Iv | Radiation, Ltd. 231 | A, ts Vacant and Wanted ee 
Gas Purification and Chemical ¢ Co., Lid. oo 257 Reavell & Co. 4 t > vp ‘ 218 | ppointments = a Rea 258 
Gibbons (Dudley), Ltd. | 229 | Robinson, |. Hy & Co. CL'pool), Ltd... | oa" —: a - -— wa ae 
Glover, Thos., & Co., Ltd. sve ose ee 234 ox | ke” om = 57 
Grant, David, & Co. eae ies aus “a 222 Sawer & Purves . oes see oon 2 } t, &c, 58, 


Grosvenor Utilities, Ltd.. Ne % ae 223 Slingsby, Walter, & Co., Bid: ce “st see 230 | Plants, &c., Wanted and for Sale ooo eos 





August 14, 1940 GAS JOURNAL 


CONTENTS 


EDITORIAL NOTES. News of the Week nae des j aa Water Gas and Carburetted Gas. From a Paper 
to the American Gas Association Technical 
Science in War... =f oP ? ie Ellesmere Port Not to Sell Undertaking a Section, Joint Committee Conference of the 
Production and Chemical Committee. By 
Cement Supplies... axe - we eu Machinery and Plant ass oes “a wai 3 J. H. Taussig, Jr. ae Maas “ 


3 ? wal i ' Trade News 
Aluminium Control es s ! a Tube List Changes Y, es is ee wilh ii 


Company Meeting 
Crude Tar Prices ... = a say Results at Lancaster re 


Low Temperature Carbonisation, Ltd. 

Timber Control me ie ; oe Anomalies in the Properties and Behaviour of 

Silica Bricks. From a Paper to the Refrac- 

tory Materials Section of the British Ceramic 

Society. By C. Edwards and H. M. Spiers Products Prices 
Forthcoming Engagements 7 

Controlling Swelling of Coa! During Carboniza- Dividends Announced 

ersonsg sa m Bs re ton ° eee eee ee eee eee 
Personal at por Trading Result 
Obituary eee eee eee oe eee ee 280 Gas Undertakings’ Results 


, 7 = New Industrial Gas Applications—an Analysis 
Further British Standards = “ “++ 280 From a Paper to the Annual Convention of Gas Stocks and Shares 
Natural Gas Section, American Gas Associa- 


Standard Specification for Ventilator Light-traps 280 tion. By George M. Parker Stock and Share Lists 


TERMS OF SUBSCRIPTION.—United Kingdom and Ireland: Advance Rate 35/- per annum; 18/- per half year. Credit Rate: 40/- per annum; 
21/- per half year. Dominions and Colonies and United States: 35/- per annum, in advance. Other Countries in the Postal Union, 40/- per annum, 
in advance. A copy of the ‘‘G.j.’" Calendar and Directory is presented to continuous subscribers. 


CLASSIFIED ADVERTISEMENTS.—Situations Wanted, 6d. a line (minimum 3/-, about 36 words). Situations Vacant, Plant for Sale and Wanted 
Contracts, Public Notices, Educational, &c., 9d. a line (minimum 4/6). Financial Notices, |/- per line. Box Number, 6d. extra. WALTER KHNG, LTD 
I1, Bolt Court, Fleet Street, London, E.C.4. Telephone: Central 2236-7-8. Telegrams: Gasking, Fleet, London. 


Advertisement Index, see p. 301. 


ANOTHER 
EXAMPLE of 
BIRLEC’S 

VERSATILITY 


This new installation at the Stourbridge 
Rolling Mills Limited has been designed 
for the bright annealing of mild steel and 
is gas-fired by means of radiant block 
burners. Very rapid and uniform heating 
is thus secured and a close control of 
temperature is possible. 


BIRLEC engineers are at your service to 
give information and advice on gas-fired 
as well as electric furnace problems. 


BIRMINGHAM ELECTRIC FURNACES LIMITED 


ERDINGTON BIRMINGHAM, 24 
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all meters 

are fitted with 
MULTITEST PRECISION 
DIAPHRAGMS .. . 





W. PARKINSON & CO. 


(Incorporated in Parkinson & Cowan (Gas Meters) Ltd.) 
COTTAGE LANE WORKS, 
CITY ROAD, LONDON, E.C.I 

IRON LANE, STECHFORD, BIRMINGHAM, 9 
RAPHAEL St. WORKS, CROMAC St., BELFAST 








